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SUBSTITUTED BENZENE DERIVATIVES 
USEFUL AS NEURAMINIDASE INHIBITORS 



Ftflll n f *' ,| " VCT "° n 

ThiiiavtBUOoiii««tDn^lt U h T nT ll m1 ^Tt^rr m ro^^^y^^^^ tuiut 
^»^»ph*m»ce«cric ^ 

for the prevention, tronneu, or melioration of viral and other infections. 

a.rtrrmtmd ef the Invention 
toflueaa viruses consist of eight pieces of sing ^m^WKp^^'^f^^*'^ 
E^p« codes for one ofthemejcr viral preeemJ- The i*jtfe«i» compba » 

of matrix protein associated with a lipid bthyer. Embedded in the lipid bibycr arc two surface gr/eoprotem spikes, 
ta^hninia (HA) end the enzyme neuraminic*.. (NA). All of the vW go» h«v. beta cloned and the three- 
^^r^.i «m«mr« of the surface glycoproteins have been determined. 

DaptettaweaJaofmf^^ 
mia ^ ia dbird J . Noeffecrivevaccineexisativinoem^ 

InAueu. rinses ««»>*l»y ««t^v^ »*ecwo««to«|^HA^rU.^ 

which ««n^|^to«dirrc«d. For this reuon, vnecme. anda s-bjm 1 * — - ««*» »«. not 
•ftcrivt. A«nto is iiow being direct f 
Tbisurvenbwisdweiedwfwveiw^ 
Furthermore, meny other orpnisms «ry NA. Many of these NA^sin, organisms ere also major 

.^...m^toch^ 



Arirobactritalopkilm. tod other virus., such « p«rainfh«^ 
p^^arfSeodaiv^C^ 

In viruses, NA exists as • wnno nude of four roughly spherical submits and s eenrtly-aaadied talk 
hydrophobic region by which nm^****™—*- S*«* ro* h~ been 

. r .4tetosidic Unkaee between terminil sialic acid and an 

suggested for NA. The enzyme eaalyw claavtce f the .-tetoMic unaagc 

R^ofm.s^scidW^m.v^andpenna,^ f the viro. « *. rphh«r»« 
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cells. NA also destroys the HA l e Lcptor oo the bos cell thus allowing ehmon of progeny virus particles from infected 
cells. In general the role of NA is thought to be for the mobility of the virus both to and from the she of mfecoons. 
Compounds that inhibit neuraminidase's activity may protect a subject from infection and/or cure a subject once 
infection has act in. It is a further object of this invention to provide a method of using compounds of this mvendon 
for treating and/or curing a viral infection. 

Analogs of neuraminic acid such as 2-dcmty-2>didehydfo4^^ acid (DANA) and its 

aerivanvts are known to inhibit HA m vivo; however, these compounds are inactive in wo. Piles* and Schiilman, in 
rt ^^rnnffrvfr ™ "H Vin« inform of tte timer R«mr«PTv Tract. VoL 1 (J. S. Oxford. Ed.). CRC Press. 1977, 
at PS 189-205. 

Von ltzstein ei a/, describes cyclohexane analogs of o-D-neunmmic acid of the formula: 




A is O, C* or S in Formula (a), and N or C in Formula (b); 

R> is COjR FOjHj. NO* SO* SOjH. tenaotyK CH 2 CHO. CHO, or CH(CHO),; 

R 2 ta H, OR*. F. CI Br, CN.NHR*. SR* or CHpC where X Is NHR* halogen, or OR 6 ; 

R> and R r are H. CN, NHR*. N,. SR* "NOR*, OR*, guawdino, NR*; 

*• bNKR* SR*. OR* COjR*, NO* «R*)* CH,COjR«, CHjNOj. or CHjNHR*; 

R* b CHjYR*. CHYR*CHjYR* or CHYR*CHYR*CH 2 YR*; 

R* is H, acyl alkyt aDyU oraryl; 

YbO,S.NH,orH.and pharmaceutical salts thereof, useful as antiviral agents. Tnis reference 
aromatic d e ri v at ives of the present invention. 



A . tm bod««mof**mvtmk>o^ 
Tho* nmnwwinrti htvt the fonnula: 
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(D 



lilnmim minify mlriMr t~**~ T~*"'f '* **— ~* f ■*—«"• 
Bit 0-1; 
a it 0-3; 
ptaO-1; 

R> is selected fna mt group coating of-COjH, -SOja-SOjH, -POjHj, ad temaiyl; 

n* ii Hiw mi n in pmir if-i ntJ ~ J -""r 

fl- tt1 rt-~4 luilnuniinirtii « mrh uuui fimn rtii pnnr rrwirininf t* ^T*^ - m i ~ M " f " fP * T>J "l -rM 

-C(R*JNHj, a ^(RX-N)NHC(-NHJNH> <(-N)RC(-NHJNH > NHCN, ad CH-NOH; 
K* b selected from mi groupjconsisring of H, -OR, ^CH 2 ) > NHR 7 ad -C(0JNHR.*; 

Rj.^toc^tottegroiipcoBiiamgofH. . -(CHO^CHjR 3 . -NHC(R*)NH> -01-010^. NHCN. 
»d CH-NOH; 

R« to selected from ns group coosbmg of *NH. -NOH. -NCN.-0.ad-5; 

*7 j, wl ■ fan », group coniiaing of -C(-Y>R«. -S(O^R. -C«»OR«. -C(-Y)NHR« ad -CHaC(-Y>R*; 

■jL-L-iilUiiUlnHum inim nfr t -,«nn— ' ^ -^^^">^^ 

B,b aia^ «• groBp eoaatmg rf R C,^ 

Hum iiliiinlii l in i! v "'j- 
YtsOorS; 

win ma feuowmg provisos: 



WbaR 1 b COjH. SOjH. or POjH,, end R 4 is (CHj^OTl 7 . tha R 1 . R 1 . 



■ObcH; 



1. 





of Fonnul*(I)or 




or 
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R J bH; 

R 3 a selected from the group consisting of H, -OR, -NHC(R*)NH 2l NHCR end CH-NOH; 
R 4 is selected from the group consisting of H, -OR. -(CH 3 )pNHR 7 f and -CCOJNHR 1 ; 

R* a setaed from the group constsxng of H. -CHO^feCHjOR, -CH 2 OR, -HHCCR^NH^ -CH-CHCH 2 OR. -NHCN, 
and CH-NOH; 

R« is tttattd from the group consisting of -NH. -NOH, -NCN, -O, tad -S; 

R 7 b selected from the group consisting of -CC-Y^ 1 . SIO^R* -QOJOR 1 , •Q-YTNHR 1 , nd -CHjq-W 1 ; 

R s b selected from the group coostsdag of C t -C 4 Itncar or famched aiky 1 wbeosted with 0-3 halogens on each carbon; 

m b 0*2; and 

p b 0, with the following provisos: 

1. WI«RibC02H.andR 4 b(CX 2 )^mR\ 

2. Tht number of subghueoo on the aromatic ring cannot exceed four, 
Mc**p^gTtdcompc4mriiOT 

thereof^ wberemi 

R'bCOjH; 

R'bH; 

R J it ttkatd fton the graup csuisting of H. -OH, -NHC(-NH)NHj. NHCN. tad CH-NOH: 
R* b H, -OH, -OCHj. -NHCOCHj. -NHSOjCH,. ad C(OJNHCH 3 ; 

R* b H. -CHjCH(OH)CHjOH. -CHjOH. -KHC(-NH)NH 2 . and -CH-CHCHjOH. •NHCN, CH-NOH; nd 
nbO-2; 

wfth dM Mowing proviso* 

1. T*-*R , bC0 2 atndR 4 b(CHjVIHR T ,d»nR l , R J . «d R J ewnot ifl »t H; «d 

2. Tht number irfmh fl 8 ""-" ** ™»f eaaat txcud tour. 

SpacificaJty prtfami corapcuncj of 4i» «v«nrioc arc dw foUowini, or phmM«udemlly-«iabl« ata or 
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4 liiJjjiiiJphffHytph^*]*^^"^ trirt; 
^Trffluuni i iiinh1n)bggDic add; 

4*[(Mctizy lsolfooy I)sniino]beixzo ic acid; 
j-fjxnt\\ i W nt * m ** rnt * tod; 

^**^^ M *^ Bft ^ m ^ gMg ^n* mffln ^ 1#Bgnig *dd; 

X3-Aaiso-2-8niso)e±ySbcn2Dic add; 
4^Ac-amno)phcsylacsic add; 
4^Mc^tami&ocsbaoyOben2ok add; 

'I - Affyt*^ 1 *"^*y** wwf y w># ** t y Ih*n7n f? add; 

0 g H Ai i rylnumn 1 rrrinrrphfTiynntiinnl 
4^atytim2B^3^«7 < ^ibydroacyprapyI)b8aDk add; 

1 Ai irjlimtnn 1 nTrinnhrnTnir trirf* 

i Ai iijliiiiiiin 1 [(^^^^^^*^^^^]>^wt4 < » icid; 

3 [(jNjiunfltffliniiNi* 1 * 1 ^*}*^^*^^^^*"^ 1 ^ fnu? add; 

4-Axttyiainin^5^(hydrexyttmmo)oi€t^ add; 

H( Aoi»iminomfl±yf)m sett 

H(W^ydwacy imhin ) niiTti y q I [(rngfayisulfaByOamiBplbaHTO «i* 

H«Aminoim»o)m*hyOamiDi i] < ImijiiM ■ add; 

] EC^m i iiii l m l iMiiiiirti Tf Nmh m] 1 | l i i mifr 

3^ata^S^(amteimiD0)B«±7l)niBo}bmDk 
j^AmiaolmooiwthyOBW «Afc aod 

3 [(Ammflnrirr^-'h'^^^^ 4 fiiiifliwIiiilfiiiir^hwhrnTni e add. 
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Formula (I) useful for the prevention, veaancnt, or amelioration of t viral i 

Sdii a further embodiment of this mvention is directed to mrthnrii for preventing, stating, or (meliorating vwal 
mftcnocs comprising administering to a host infected with such virus a therapeutically effective amount of one or more 
rm ^ l ^Am of Formula (I) as described above. 

Tbe compounds herein described may have asymmetric centers. All cbnl diaiiutuntric, and racemic forms 
are mdudedm the preset mvent^ Many geometric isomers of olefins, C-N double bonds, and the like can also be 
present m the compounds described herein* and all such sable isomers are contemplated m the present invention. 

When any variable (for example, R through R 1 , m, n, p, etc) occurs more than one time m any constituent or 
m Formula (I) or any other formula herein, to definition on each occurrence is independent of its definition at every 
other occurrence. Also, mrnby*"™** of substitnem* and/or variables are permissible only if such combi nar i o n t result 
in Abie i ornpoimdt 

As used herein and in the claims, "alkyr is intended to bctak both branched and straight-chain saturated 
■itpj,.^ hy dr o car bon groups having the specified number of carbon atoms; "aDcoxy* represents an aBryl group of 
adkamd number of carbon atoms aaacbed through an exyt^bri^ 

groups, such as cyclopropyl cyciobutyl, cytiopentyl, cydohexyl cyctehepryi and cyclcoctyU and n«cyck»uTcyr ts 
m include saturated bicyclk ring groups such as P JX] b icycl oo mnr , [4J.0] btcyclooooane, [4.4.0] 
bicyclodecane (decaiin). [2X2] bicyclooctane, and so forth. -Halogen," as used herein and in the claims, refers to 
toero, chkw, bTW 
chloride, bfomide,hyc^ 

As used herein and in the chums, ■aryT or "aromatic residue* is intended to mean phenyl or naphmyU 
-jpocyefle* It i n********* — * — y S» tn 7«dtmhered mooocvclic or bicydic or 7- to 14*membered btcyclic 
«trfcyeJtecnrboaring.an^ 
■uah>diunaphThyl (tetrmlin). 

Too lera "aibednm^* ■• 

i s replaced with a selection from me indicated group, provided that the designated atom 1 ! normal valency is not 
. and that the substitution results m a stable compound. 
rty*stabkcompoung~ or**^ 
isnlatkmtoauseftt 

Aa used herein and in the claims, -therapeutically effective amount" refers to that amount necessary to 
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a viral or other mfcctiou. 

As used herein and in the claims, "phamuceutically-suitablc sahs and prodrugs" refers to d e ri v ati ve s of the 

muipoimcli in such a way that the modifications an cleaved, cither in routine manipulir i uo or in Wvo, to die parent 
rump""" 4 * Examples include, but are not limited to, mineral or organic acid sahs ofbasic residues such as amines; 
aflali or organic sahs of acidic residues such as carboxylic acids; acetate, formate, and hrmoam dcrivativei of alcohols 
and amines; and the lflce. 

PharmaccuticalJy-suitable salts of the compounds of the mvenuoo can be prepared by reacting the free acid 
orbaas forms of 0^ cnonpo i mrit wrt 

solvent, or in a mixture of Aw cwo; generally, nonaqueous media like ether, ethyl arctarr, ethanol, 2-propanol, or 
actsoninnlt are preferred t-t«a af minhlg mln m found in Rwwmgmn't Phtrraacgtmcml Sciences. 17th Ed- Mack 
Publishing Company, Eastern, PA, 1985. p. MIS, the disclosure of which is hereby incorporated by reference in its 
entirety. 

The compounds of the presemm 
below. F arh of the references cited below are hereby in co rpor ated herein by reference. 

Confounds of the Formula (I) where X is C; n is k m a 0; R?. R 3 , and R* are H; R* is COjH, SOjH, SOjH, 
nod POjH^ nod Rfbm defined above ma^ When R 4 is (CHjyfflj, k may 

be reacted in the presence of a base and solvent undar somdard conditions with a halide, acid anhydride, or suifboyl 
hafifcm produce the eonespow^ Useful bases for this procedure BKhjoepyrki^ 

trtethylamine, dmdrytamine, or sodium bicarbonate. Useful soWena tadude medjykne chloride, dicftyi ether, 
methanol, ethanol, benzene, and water. Thioemides of the amides produced shove may be prepared under standard 
oonolomusmgpnoepflora In fee ose where R 1 is moaaue, n is 0» and R 4 is NHCOCHj, 

oonvcrsioo of die cyano derivative using sodium azide m dimethyifbnnaraide affords fee usranoie derivative. 

Compound of the Fonnu^ 
oWW above nwy be piepmedaccnrfa^ Compouiui(1)maybemoiio-on^ 
nitric add or other standard methods to give compound (2). The were group may be reduced to ttie amine (3) by 
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b^drcjcnmte presence of I0H palladium on carbon or platan mid*. Alternatively, the anro |roup m (2) may be 
reduced with tin chloride or iroa chloride ia such wlveaa u cthaaoU methanol benzene, or toluene. Cotnpoimd (3) 
may b« orated wfchcyanejen bromide move (4) or win scdium dicyanamide » give (7). Compound (4) can also be 
rinrj miHi lijidimjlamint) hyrtrorlilfairti tn pvt the hyrtnrri-fittnirlTTii irMimfff) The amine G) may be reacted with 
cyinaaidc, NHjC(-NH)SO,H. or pymole carboxamidine m methanol emaaol, or tewhydrofuraa, respectively, to 
Qt r ~,.>4w.nm. aehvaove (5). '*— n *"-t~- " v — — f w»w»»it.?». Mifi»ntA. 

EMllltrr" 41 1 Bi««^gSvjmeaii.7nn9t^aBdM.S.DernBic<»itt Y. Wu, and & IL Manaieda. 1, Qri, Qwn» 
J7, 2497 (1992).) Traagnem of compound (3) with ammonium issthiocyanate in methanol afford! the thiourea (I, S) 
while treatment with sodium isocymate yields the corresponding urea (1, 0\ 

Compounds of the Formula (I) as defined above may be mono- or bis-ntncnooalixed according to Scheme IL 

B t— ri™ ff f I f ll|inimfl CI? — tttt " ' -—IA. t— ~ ttwehlmitto emminine a trace of 

imiiiiliiityunilrili) yields the mono- or dibromide (9). Displacement of the bromide with copper cyanide in 
dtoethylformamide or dimethylsulfoxide yields the eyano derivazive (10). Compound (10) can be hydrolyzed with 
araf mineral acid to yield the amide (11) which can conveniently be transformed to the thioamide (12) with 
pbc«pho(US penwulfide in benzene. Alternatively, the cyanide (10) can be converted to the unidme derivative (13) 
by the addition of ammonia in ethanoL 

Compounds of the Formula (I) where R 5 is C(RX-NJNHC(-NH)NH > CH-NOH or C(RX-WX-NrTJNH, 
may be prepared according to Scheme m. Raaction of (M) with chlorine and dimiane in the presence of sodium 
m ^ M , yf.u. *. .. M.-geme t nrnduct (151 Tre«m>emof(l5)wimana«yiehtoidecr acid aimydride yields the 

H ^y l cWrvmive(lg). iu«ov»rfteaT»i»prc«^ 

t of boron trifluoride ctharatt in a nuaure of tetrahydroruran and wetar which yields the aldehyde (17). 
^ 1 7) 1| ^ t ^..i^ wlAgB«eMBamt«mtetia«kto 
• lbtmtee^(llXore»knaedw« These reactions 

can be performed in wsmr or emaaol 

For eornpounds of me Formula (T) where H* is (CH^^CHjR 1 . ImmotofBdon reactions may be performed 

on contend (14). Dm mbun ■■iiiifcy il« ran Hi iffmri - f"T ^f k *■ r —" " 1°™*- p - G ~ 
Drews. K P. Jt^m. CJwmScc 1971, /JO, 7600-7610] to ykld an aldehyde such as (17). aldehyde function can 
fc, „ th, ,tr^' uukr itinrtirrt fmrimtmt irr-| ■ ■^»o«- Trowent of the alcohol 

, affords tebarayl bromide whikfcrtr^ 
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of ll-^rowT*^ yields a beazv) cyanide. Atann«very.d»«ldeir]rde(t7)CMbeco^ 

.,.; w# ^ treatment with hycauxylamine hydrochloride followed by reduction of the rmrrmcrliiTir mime (II) with 
hydrogen over 10% palladium en carbon in cthanoL 

Afiiu LHTjnflh"TT" 1 T Ti ~' ..fM^m^hgpgfrmfdbvnAigifl^^ 
m the piuianni of 10% ir ntMm * en earboo to yield the pheaethyiamine uaivaivc Ahmaively, two-carbon 
hamologatioai could be performed on a compound of Formula (I) where R' if COjR. n b) 0, aad K 4 is NK; with all 
other pesidoBS on the aromatic rag being hydrogen ai shown in Scheme IV. Treatment of compound (21) with 
acctonitrilc, boron trichloride, aad aluminum chloride yielded the correspo n di ng substituted acetopheaone (22). N- 
■cylaaon of (22) with acetic anhydride b pyridine followed by brommatiM with N-bromosuecmimide yielded the 
bromc*cmnc(23). X>iiplaceniem of the bromide with hexamemylenetrtrimine (HMTA) followed by redaction of the 

ketone afforded the amino alcohol (24). 

Two<arbcahoinok>e^oc<ui!iiyalsote Treatment of (25) whh ethylene 

m the presence of palladium acetate in tohtene afforded the vinyl derivative (26)- Catalytic osmylation of (26) with 
, aabrds the racemic diol (27). Trestniem of (2T) wim triflk anhydride ^ 

Treatment of das epoxide with sodium cyanide in dimemyh^foxide yields the compound (21). 
Ahe«atrYery.t«atn l ent of the epoxide w» 

i yielded the amine (24). 

i horooiogahon is also possible vis pallarlrum-enrned alryianon as described in Scheme VI. 

t of (25) wim nUyl Iodide m the pmenee of psJu^ 
Ctalywsosmyln«»of{29)wttosmiffl^ "Mol (32) ««y be prepared according to 

Scheme VU. Treatmem of (25) with palladium acetate and acrolein diethyl acetal yielded (31). Redncnon of the 
«jd«hydewtt*ctoborooydridem 
«iols(32). Tbeprin«aryakr^of(32)iiiaybec«r^ 

X fouiQi ■■■linlnwnt mar 1r— d nond H31 bv reaction wim fuming nitric acid as 

.BSehemeVramgrvefM). The tutro grc^ c« then be reduced by m 
,(35). One>es^bo»olog«tiooof^ 
diafltj Uuuh) Ibunoeri by methods previoosty described. 
O.n.poundstfth.ty* 

IX Treaanent of (36). which can be purchased, with oxaryi chloride followed by a prtary aliphatic amine gives 
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■tsmcdiflB (37). Basic hydrolysis setecxiveiy ckaves the ester function to give the adds (31). The preparations of 
iiiiiiliiiiiiiinl r^^T^ « fteMfflMd mSAanX. Purchased ^r*^ (39) can be selectively esnaified by Uteramre 
procedures to give (40). Ti«mtmof(40)wtethioBylchJori^ 

(41). Reduction of tha naro subsrmirm gives the amines (42). The amino group can be converted to a guanidmo 
^^ti^t by treatment of (42) with cyanamide to give (43). Hydrolysis of the cstan of (43) under basic conditions 
give ma add (44). 

(42) can be hydrotyied to give the acid (45) or it can be reacted with cyanogen bromide to give 
memtemcdiate(46). This mmrmediate can be convened » 

or converted to me eynoguejudiao denvabve (49) with dtcyanamtde. Hydrolysis of (47) and (49) gives the acids (4S) 
and (50), respectively. 
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(CH 2 )pNHR 7 

HN0j/HjS0 4 




(CH2)pNKR T 

cr 

(CH^R' 



(CHo)pNHR 7 
(CHjjnR 1 



NHjOHHCl/ 



(CHj)pNHR 7 



(CHj)^HR 7 

IC(^NOHJNH 2 





(CH2)pNHR 7 

JHC(-NCN)NH 2 




(CHj)pNHR 7 
JLj*HC("0/SJNH 2 



(CHj^ 1 
8 
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Scheme m 



(CHi)pNH : 
14 



(CHj)pNH, 



DWioncNaOMe 



Acid Anhydride 



(CHa)pNHR 



IS 



(CH^nR' 
16 

'HgO,BF r EtjO 
THF.Waw 



(CHj)pNHR 7 
,CH-NOH 
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ScbomIV 




BCh.AlCh 
CHjCN 



COCH, 



NHCOCHj 
^s^^COCHjBr 

Acid Anhydride LJI 

COjCHj COjCH] 
22 23 




NHCOCH, ' 

,CH(OH)CH;NHj 




1. HMTA 

2. NaBH«,McOH 



NHCOCHj 



1. Moyl Chloride 

2. NaCN, DMSQ 



NHCOCH, 





1. Mesyl Chloride 

2. NaN, 



NHCOCHj ^ NHCOCHj f 

,CH(OH)CHjCN ^L^CH(OH)CH 2 CN 




OjCH, 



21 



V 

COjCH, 
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Scheme VI 



NHCOCH 3 
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ScfaontX 




CO]H COjH COiCH) 

41 SO 49 
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It 

Exaapte 1 



.NHCNH 2 



0JH 2 CO|0JHjO 



Pt.^.vl^Mm. Mwm. Hvdnt* CM -IV 

A 5-| sample of phenylfuanidine carbonate wu obtained from Parish Chemical Company and submiaed as 
a wfatu solid, np 136-142 *C (dec, depends upon me of heating). 

Analysis: Calculated far C,H^I 3 -0.5 H 2 COj 0.5 H 2 0 (175.19): C 51.42; H.6J3;N. 23.99 

Found: C, 5 1.04; H. 626; N, 23.99 

£xaaplt2 

NH 
I 

CHjNHCNHj 
HQ 

WtriTvlrmniding hy rifwetilnride. 

A 0.1-g amok of bcnzylffuanidinc, mp 171-173 *C wm purchased from Maybridge Chemical Company via 
Ryan Chemical Company, as • white erystsllmt solid. 

Analysis: Calculated for C t H| ( Nj • HO (115.65): C. 51.75; H.6J2;N. 2X63 
Found: C, 51.71; H.6J6;K 22.61 
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Example 3 



o 



NH NH 
NHCNHCNH 2 

I •PhgnvftriiiMfiide . 

A sample of l-phenylbipanide, mp 139-140 *C wtt purchased from Research Biocfamtcil InteraahooiJ and 
submitted. 

Analysis: Caieuiited for C,H„N 5 : C 54 02; H, 606; N, 39.52 

Found: C, 54.18; H, 606; N, 39.47 




4-Aggfvlamm<ihgn«>te acid. 

A B8BR of 4-«amobenxDtc acid (Aldrich, 50.0 j. 0 J65 mol) and anhydrous sodium accoue (35.0 j. 0.427 
roD in fiacaJ acetic acid (150 mL) was bated to reflux far 15 h. The mbasre wis poured into cold water (1 L\ The 

pin i|iini | mi ■!■ i1 tij fttmrinn mil "-aitir rt ir ml riimi nitti rnlil nrrr The cake was dried m oven at 70 *C 

and recrynUned from 2: 1 water ethanol to give 43.0 t (6t%) of the title compound as ofT-white flakes, mp 251 *C. 

Analysis: Calculated for C^NO,: C, 60 J2; K 5.06; N 9 712 

Fond: C60JI;K5.14;R7JI 
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Examples 



NHCOCHj 




A 25-f ample of p ■cccylgpmobcmriwniilfinic acid sodium salt dihydrate wis purchased from TCI America 
as a white solid, mp 313*316 *C V and was submitted. 



Analysis: 



Calculated for C,H,NOjS • Na • 2 H 2 0 (257.24): 
Found: 



C f 37 J5; H, 4.70; N, 5.46 
C37.24;H,4.6S;N f 5J7 



WO 96/3032* 
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Example 6 




H2O 



SOjH 

(Aldrich. 6.75 g, 50 mmoO wu suspen d ed to 20 mL of anhydrous 1 ,2-dichIoroethane and cooled 
to 0-5 *C Trimctrryichlorosulfdnarr was added dropwise in about 10 mm and the resulting tnixwrc was s 
temperature for 30 mm followed by 1 bat 50 *C. The volatile* wtre cvaporamd 00 a rotDcv ap or ator and the residue 
was diluted whh 70 mL of anhydrous acetone. The brown solution was stirred at room temperature for 2 h and the 
p i ni |/ i f " tttDfwf t rr rw1 g* t * hmtitm whh 15 mL of acetone, dried m a pistol at acetone refhxx m vacuo to give 

the title compound as a mauve solid (1.65 g. \5%\ mp 235*231 *£ 

Analysis: Calculated for C^C^S • 015 HjO: C 43.72; H, 4.35; N,6J7 

Found: C 43.48; H, 4.51; N, 126 



'Hofinann, K. F.; Simcheru G. U*bt& Am Chem., 2C-297 (1982). 
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Example 7 




PO|H 



To a suspension of (4-aminc*he«y0phosphc*ic acid (Aldrich, 0.00051 moO » water (1 J mL) wis added 
P^^mt t^mm bkart>QBitt to make i cktf toiutioci. Totbembciure,t«icinhyiide(02mU0^ mol) wis added 
nd stirred for 0 J h. Again, acetic anhydride (02 mL, 0.002 mo!) wis idded tad snxTcd for 0J h. The mature wis 
kt sand at room tempering* for 2 h and men luoaiiu and hydrochloric acid (0-5 mL) wis added Fine white needles 
separated out which were collected by fitonoo. wished with water and dried to pve 0.041 g (315%) of the title 
fflnp^H ap 228 •C (rep. mp 229 *C - Bauer, H.J. Am. Cfcem Soc.1947, 6h 2137-2131). 



Analysts: 



Calculated for C|H 10 NO 4 P • HjO: 
Found: 



C, 4121; 1L 5.19; N» 6X1 
C, 41.26; H. 5.24; N, 5.91 
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Eiample i 

NHCOCHj 




A !0.0*g (0.062 mol) ample of 4-cyanoacemniijde (AldrichX sodium aside (4.6 u 0.07 mol), and ammonium 
blonde (3.75 fc.0.07 mol) wm added » 100 mL of danethytfotmamidem 

sojTing. The mixture was sirred for 20 b at 120 *C and was then poured into 100 mL of ice water with viforous 
■smft. Tbe solid prccipaate was eoUecmd by fitemoo and wuadded»2CK)inL wawina500^Ertenn^f^ 
with vigorous sorrin^. Tlie so lid was apin collected and dried m vacuo to pve 3 .4 * (27%) of the pure title compound 
as a white solid, mp 2S7 *C 

C 53,20; R 4.46; R 34-46 
C 53-33; H, 434; R 34.44 



Analytic Calculated for C^Hfi (203.20): 
Found: 



WO 96/30329 
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£umpk9 

0 




^^fhtam^^nrnitrfft^Tnie acid. 

To a 500-mL round-bottom flask (argon atmosphere) equipped with a dropping fiinneJ and calcium chloride 
drying tube were added 220 mL anhydrous pyridine, 4-enaobenzoic add (Aidrich, 5 g. 0.036 molX «nd triethyiaminc 
(7 J g. 0.072 mol). The solution was cooled on ice and trifluorsretic anhydride was added over 45 min. The yellow 
rrhnr-" was removed from the ice and allowed id come to room temper atu re with stirring. The volume was reduced 
* wicw by -*0H and the solution ww A red solid was removed by filtration. The yellow 

aohnrnwes enacted v«ih^ The cejank phase wu washed 

whh 5% HO (x 5), water (x 3), brine, and dried with magnesium sulfue. The drying afcst was removed by filtration 
andthefitettcmentratedmamnsolki This solid was recrystaltad from ethyl acetate to give an otT-white solid. 
This solid was dissolved in a minimum of ethyl acetate and applied to a fiash/Tutration TLC grade silica get (-125 g) 
column which had been previously eluted with dichloromethane. The column was exited with 20% ethyl acetate in 
dfcUoromethanc (DCM) umU TLC (5% methanol/DCM) indicated the absence of impurities (L5 L). The product was 

eluted wsh ethyl acetate. The solvent was again ccttcennted to an off-whim »iki which, ate 
was recrystailized from THF/DCM (1:1 respectively). This rccrystallianon was rip e a trd and activated carbon was 
r ^A t^faf the hot filtration step. The off-white solid was collected on a fiherand *ied oi vonwrngrve 1 J g 
(lt%) of the tide compound, mp 277*271 *C 



Analysis: 



Calculated for CWjNOj (233.145): 
Found: 



C,46J7;H,2J9;N,©\01 
C 46.4c*; H. 2.64; N, 6.00 
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10 




COjH 



To a tohmoo of tfaioaeetyimioglycolie ado* (U g. 0.010 moO. sodium by*K>de (0.4 t. 0.010 mol). nl 
(10mL)w»^ •« V au« of p^minobcMoki^ 

far 1 h Broom uupeiaiurc but did no t jo into sohmoa. Additional ltf NaOH (-IJ0 mL. 0.001 mol) was added uuil 
•vw>ihjD«wtm into lohnioo awl oureao^ Toe reaction wh men acidified wim \ff HQ 

•^itoprtdpim which foniiedwMcolJ^ Tbeprodaawataoxinedtad 
pvt 0.15 1 (44H) of mt talc compound as ■ ytilow solid. The material was ncryallittd from canofcwttcr(l:l) 
tndth«cryjc*MUecjtdbyvacuum^ 
flakes, mp 230 *C (Ik 1 sap 291 *Q. 

'Nishifuehi; Iwafam. J. Org. Omm. 3S, 1591-1393 (1970). 
leases; Ptdenoa. Acta Ommica Scandium* IS, I0S7.|096(I9«1). 

Analytic CakuUttd far C^NO^: C 55J6; H, 4.64; N, 7.17 

C 55.23; H. 4.64; N, 7.01 
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Example 11 



O 

II 

NHCCH(CHjh 




COOH 



A sample of ethyl 4-<2-acthylpropionylamino)benzaate 3 (100 f, 0.0043 mol) wu suspended in WNiOH 
(UOmL. 0.0013 mol). Ate swing for 24 hai room «nM>erB^ Thin-toyer 
earoaam^mmkaMlysUPiOj. l:le*W 

bwtMwmmx spot (Rf- 0.1). The pH wu adjusted to 7.0 with 1* HCI caasmi, • white precipitate to farm. The 
T|r ^ h , ^ n \)r~-i wy n\^irm «rf T.enmDaed from mrThtnnWthrT. Therestdue was colUaed oy Amotion and 
dried m vacuo at tr mrn ' reflux to givt 0.44 g (50S) of the title compound as a what solid, mp 231-239 *C 



Analysis: Calculated for CnH^NC* C. 63.77; H, 6.21; N. 6.76 
Found: C 63 JO; H, 6.40; N. 6.79 

'CA 112(13) 111467s 

PATEOTAusnia; AT 3M913 B DATE:S90925 
>CA: 114(11) 1012MU 

Vapooescu. Mania. K-Aeyl Derivatives ofAnesthesin. W Univ. Banv-BofyaL Cfcm 1989. 34. 12-14. 
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Example 12 




COjH 



Urea (17.5 s. 0.292 no!), 4-ammoben»ic acid (Aldrich. 10 1 0.073 moQ, 6 mL glacial acetic acid, tnd 6 mL 
concentrated hydrochloric acid were added to 30 nL of wattr n a 250-mL rouad-booocn flask. The mixture was heated 
to reflux for 45 ma and wis then cooled. The off-white solid was removed by filtration and was washed with water 
twice and air dried The pink solid was powdered and dissolved in 500 mL boOing i:l ethanoLTHF in a l-LErienmeycr 
flask. The solution was filtered while hot and was again boiled to reduce the vohxmc to 200 mL. Cooling to room 
■ i n)* i ■nir e produced in off-white solid which was removed by filtration and washed whh ctfaanoL This solid was dried 
a* vacuo to give 22 g (25%) of the title compound; mp >400 *C 



Analysis: 



Calculated for CtHjNjOj (110.162): 
Found: 



C 53.33; H, 4.47; N, 15 J5 
C 53.42; H, 4.52; K 15 J5 
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Example 13 

NHCONHCH, 




COjH 

A mixture of 3.0 g (02 mol) of 4-aminobaa»ic add (Aldricfa) a 100 uL of chloroform wis rated with 10 
I (0.175 mol) of mcthylisocyanate (Aldrich), tad tht mixture wii stirred at ambient temperatures far three days. The 
mi^mr^r w ^^ i T rt ii ^ ^* wmi tmgted wkhdkAvi emer/pegplcttm ether. The Mlid wis collected by 
fimvnn, air-dried, tad then slurried with 100 mL of water. The solid was collected by vacuum fiteinoo and the cake 
was sucked dry . The cake was then recrystaltod ^ acetotutrueA^aterw yield 14 g (43%) of the tnie compound 
ts a fluffy white solid, mp >400 *C (lit 1 tnp >300 *C). 

C, 55.66; H. 5.19; K 14.43 
C 55.76; H, 5.11; N, 14.44 



Analysis: Calculated for CfH^Oj (194.19): 

Found: 



1 Johnston, T. P.; McCaleb, a S.; Moamomery, LKJ.Mtd Cfcem. 6, 669 (1963). 
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Esampk 14 



,CHj 
NHCON. 

CH, 



JOT" 



Mcnhyt 4-emiDobenxoate (Aldrich, 5J> g. 33 mmoO wis dissolved in 120 tnL of anhydrous methylene chloride 
containing pyridto (33 mU 39.6 mmoIX and To the ice-cooled 

maBRWua^eddnediyfcarfaamyl chloride (3.34 mL 36 J mmol) while stirring. Thestirriag was continued for 16 
bttimnponvt The reaction was quenched with witer (50 mL) and the organic layer separated The aqueow 
layer was canoed with chloroform (50 mL). The combined organic extract was dried over sodium mlfate The 
volatile* were evaporated on a rotoevaporator to give a rtaidae, which was applied » a column of sflicagd (2 an 
16^ an high. 42 g). Chloroform (12 L) Aned the starting material (3 g) while the desired material was washed with 
1H methanol fa chloroform (700 mL) and crystallized from chlorofbnn-mcthanol-hexa&c The white solid was 
K ^ ry H, dried m an* followed by drying m s pistol at acetone reflux in vocvo to give 115 xng (30% based on seating 
material consumed) of methyl ^^^-dimetfaykaibamyl^tnobcxizoate, mp 169*170 *C. 

Analysis: Calculated for CuHuNjOj: C. 59.44; H, 6 J4; N f O60 

Found: C, 59.42; H, 6-34; N. 12-55 

To n iinpaniinn of methyl 4^NJ4^cthykarbamyl)aminoben^ (475 mg. 2.13 mmol) in 5 mL of 
r was added t^sodtumhy«Voudc(2Jn^ aqueous **** 
p was filtered and the fitoate was neuffaliad with 6WHCL The ptecipitatBd solid was separated ftrough 

fUtmka,crymlfi^fromm 

246 mg (55 3%) of die title compound as a white solid, mp 237-239 # C 

Analysis: Calculated for C l0 H u NjO 3 : C 57*7; K,5Jl;N, 13.45 

Found: 1 57,65; rL5JI;K 13.44 
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Esaaplett 




.NHCOOCHj 



A^j^mfyafWrnvr^ffimobwinte acid. 

MtfryH amaiolminm (AMrirh Hlg 11 mmoQinrairtinnlTeflni ITftinT nf antrplmin mrrtrrttm rhlrrrirh 
c**nainingpyriane(32 500 mg) was added To the ice-cooked 

mature wis added methyl cnlorefbnnae (2J0 mL 36J mmoJ) while stirring. The stirring was continued for 16 h at 
mnnpenR. Tbereaction wis quenched wnh water (50 mL) and organ* layer separated. Toe aqueous layer 
was mnrtH with chloroform (50 ml). The combined organ* cxtraa was a Tbevolatiles 
were tv apu i a t H on a rotoevaporator to give a residue, which was crysailized from chlorofonn-methanoL The white 
solid was separated, dried b air followed by drying m a pistol at acetone reflux in wjcvo to give 4.95 g (71.7%) of 
mtthyl 4^mcthoxycarbanyl)iminnhrnTf»att, mp 177-171 *C. 

Analysis: Calculated for C,oH tl K0 4 : C, 57.41; H, 5.30; N, 6.69 
Found: C 57.16; H, 528; N, 6.64 

To a suspension of methyl Mm«thacycartmyl)anu)obefu^ (U g. 7.17 mmoO in 10 mL of deiontxed water 
was added sodium bydrcaide (7 mUaque^) and tt*m^ *CfbrIh. The reaction manure 

wai fihmd and te Udw was nemlU 

a air followed by drying in a pistol at acetone teflux i* wocvo to give 754 mg (54%) of the title compound as a white 
aoluttnp 195-196 # C. 



Analysis: 



Calculated for C^NO, • 0O5 H 2 0: 
Found: 



C 55 Jt; H, 4.64; N, 7.17 
C, 55,33; H, 4.67; N f 7.16 
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Example 16 




KHSO3CH3 



A mixture of ethyl 4*[(mcthylsulfeoyl)uuao]bcn20ite (Inrnma, W. CmaL J. kUd Chun. I9T7, 30, 73$- 
763) (2.43 g. 04)1 mol) to 1# sodium hydroxide (22 mL, 0iX22 moi) was stirred at room temperature for 24 h and then 
at 41 *C for 24 h. The mixture was acidified with cooccnffsted bydrochiohc acid to five a white precipitate which was 
separated by filtration. The cake was washed with water, dried, and recrysxallized with ethanol* water to give 1.4 g 
(65%) of die title compound as white flakea, mp 24g *C. 

Analysis: Calculated for CtHfNC^S: C 44.64; H, 421; N, 6 JO 



A mixture of 3«mobenxoie acid (Aldrich, 2.74 g, 0.02 moIX hydrochloric arid ( 12N, 1 .66 g, 0.02 mol). and 
cyanareide (1.64 g. 0.04 mo0 In absolute ethanol (50 mL) was heated at reflux for 16 h. The mixture was cooled and 
the prccipaatB separated by fitaarion. The cake was washed several tiroes with ether and dried under vacuum to give 
\M g (16£%) of the true compound as an fT-whita amorphous powder, mp 271 *C. 

Analysis: Calculated for C^N^Oj • 0J HCt C 4M7; H, 4.62; N, 2121 



Found: 



C, 44.71; H, 4.26; N, 6 JO 



Example 17 




Found: 



C49.IO;R4.90;N.2!.OI 
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Example 18 




CO}H 



^AmmA/fvrimmmo^gthvntw.mflbwwip arid hvrfm* (MY 

To sodium dicyanamide in 5 mL of aoooiaed water was added dropwisc a solution of methyl 3 -a minnhcM De a 
(Aldridu 1 JO g, t*6 wmo\) » 15 mL of W HCL Tbe resulting clear solution was heated at 10*90 *C for 2 b. Hie 
jiu jpinTt was collected through filtration, crystallized from chloroftttn-methaBol dried m air followed by drying in 
a pistol at acetone reflux m «** to give 1J4 g (quantitative) of methyl 3-(amae<cyanoaninomethyl))^ 
as a white solid, mp 203*204 *C 

Analysis: Calculated far C leH^Oj • 0.20 CH 3 OH: C 54-53; H,4.S4;N. 24.94 

Found: C54J1;H. 4.71; K 25.30 

To a suspension of methyl 5-[sminc<cyanoiminc^ethyO}aramobe3i20Sie (7 J g, 33.47 mmol) in 20 mL of 
deiooized water was added IrV sodium hydroxide (34 mL, aqueous) end tr* mixture heated at reflux for 2 h. The 
making mixture was filtered and the filtrate neutralized with 6* HCL The turbid solution was filtered and the clear 
fitace tether acidified using WHO to pH 4.0-4.5. The white solid was separated through filtration, washed with 30 
m \ t 0 f vnrtr. dried m air followed by drying m a pistol at toluene reflux in vacuo to give 1.26 (\t%) of the title 
compound, mp >300 # C. Further acidification gave more solid 3.96 g (5t%) which was slightly impure. 

Analysis: Calculated for C^H^Oj • 0.25 H 2 0: C5I.79;H,4.10;N,26J4 

Found: 1 51.16; H. 3.97; N, 26,66 



WO 96/30329 
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Urea (17 J g, 0.292 mol), m-aminohcnzpic acid (Aldricb. 10.0 g, 0073 mol), wnr (30 mL), and concentrated 
HQ (3 mL) were added to a 125-mL Erlenmeyer flask and boiled for 45 mm. The brown suspension became a purple 
solution on boiling and a brown precipitate formed after 15 nun. The pH of the solution was 7 after 45 nun. The 
mixture was cooled on ice and a mauve solid was collected by fiteaaoo, slurried with water, and again collected by 
filtration. The solid was added to 50 mL boiling cthanol and dimetrrytfbrmamide PMF, 25 mL) was added by drop 
until the solid dissolved. No precipitate formed on cooling. Water was added with stirring untfl turbidity and then a 
few drops of DMF were added to give a clear solution. The solution was cooled on ice and a light-purple solid was 
collected by fihratmn. Water was added to the filtrate to precipitate a tan so&d which was also collected by fUffa&ort 
The tan solid was dissolved in S% sodium bicarbonate and neutralized with a 10* sohibon of potassium btsulfoe. The 
tan solid was collected by fUnnon, washed with water, and dried in vacuo. The an solid was then recrysalltxed from 
700 mL methanol and 300 mL water. After cooling, a purple solid wis collected by filtration. The product was 
precipitated from the fiirae with the addition of 1 L of water. This light-on solid was collected on a filter and dried 
kino, The produa was dissolved m 175 mLbouin^ 

hot This was slowly cooled to room te m p er ature and then on ice to give an off-white solid. This solid was collected 
on a filter, washedwim cold tthanoU and dried to *C 



Analysis: Calculated for C|K t N 3 O](lt0.1G): C53J3;H,4.47;N, 15.55 

Found: C 53-55; H, 4JS; N, 15X2 
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Example 20 




CO3H 

Tha material was purchased from Transworid CVmirati and nifaamrri as a light-gray solid, tap 113-115 *C. 
It* pure by MS and l H and l3 C NMR. 

Analysis: Calculated for CgHgNjOjS (196 .23): C. 41.97; K 4.1 1; N, 14.28 

Found: C. 41.79; H. 4.17; N, 14 .22 

Example 21 




CO3H 

To a 3-amfaobcnxDic acid (Aldrich, 9.05 g, 66 nunol) m acetk actd.-watcr (70 mU 1:1) was added sodium 
acetate (LI2 g. 99 mmoD *nd the mature wis cooled m an iee-waier bam. Cyanogen bromide (t Jl g. 79 -2 ramol) was 
addcdntwobaidiesin lOmmandmcsxxrrm The Racoon mixture was 

poured into 350 g of an ice-water mixture with stirring. The precipitate was collected through filtration, wished with 
cold water (about 70 mLX dried in air, and crystallized from methanol-water. The white solid was separated through 
filtration, dried « air followed by drying in a pistol at toluene reflux m m to give 10.40 g (95%) of the title 
compound, mp 231-240 *C 



Analysis: 



Calculated for CgtyNjOj * 0 JO HjO: 
Found: 



C57.97;H,3J9;N, 16.90 
C5S.I9;R3J7;N, 16.90 
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Example 22 




,CH 3 NH 3 
025 H^O 



COjH 

VAmtwwwgtftvn^woig hvdrtfe <4\Y 

MemyW-brcenotnetbyu^^ 
moIX and tori t*-c^lbromide (0.4^ 

equipped with i mv^ w and calcium chloride drying tube in tn atmosphere of argon. The mature wis then heated 
ax reflux for 24 b and monitored by TLC (Bakerfkx) using dichloromethine, 2% methanol and 5% 
aethanoVdkhlofometbnac as solvents. The mixture was cooled, the inorganic salts were removed by filtration, and 
wished with benzene. The Atone was added to a 250-mL saparatory tanel and was ma wa* 
water, once wnh brine, and dried with magnesium sulfate. The drying agem was removed by 
tfteetecotorimfihnsewasreehic^ The solution was saturated with 

argon and 3.1 f (0.025 mol) trimemylphosphhe was added by drop over 10 min. The reaction bubbled during die 
addition (loss of nitrogen) and was mildly exothermic (once it was necessary to cool on ice with a calcium chloride 
orymgmbem place to keep the tempenture below 30 # Q. The reaction was followed in me TLC system above and 
ate ISb^swaanecaaaaryioa^ The reaction was complete ate stirring 

overnight. Anhydrous HCt was then bubbled into the solution with vigorous stirring. After 2 h, a precipitate formed 
and after 4 h» the reaction was complete. The whins solid wis removed by ftanon. It was men added to 200 mL Aether 
m a 5fKMnt F^*"^^*^ viftgtaeuvanrrad for 3 min. After filmmon, the solid was dissolved in a minimum 
amount of boOtng methanol and ether was added untO the solution wis slightly turbid. Cooling, fitamg, and drying 
at wjeno pve 42 g (13%) of mcmyW^momemylbenxDate hydrcchloride, mp 1 77-171 9 C. 



Analysis: CakulatedferC^HnKOj-Ha-O^HiO: C, 52.44; H, 6. 10; N» 6.79 

FottBd: C 5128; R 6.02; N,«.75 

A mixture of methyl ^ammomethyibensoate hydrochloride O0I4 g, 0.0091 mol) « \N aodhan hydroxide 
(25 ink 0.025 moO was stirred at room n The mixture was neutralised with Dowex-H* resin. The 
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t was filtered and acetone (400 mL) ww added to the fiteate. Tbe white preeipsa* wu collected by filntioo 
and recrystallized from water-acetone to give 0.10 g of the title compound as t wbs» powder, mp 271-210 •C. 

Analysis: Cakuiated for CgHjNOj • 0.25 H 2 0: C 61.72; H, 6.15: K 1.99 

C61J7;H, 6.01; R 9.03 

rumpto 23 

^NH 

KJJ • 0.2 HjO 

COjH 

W7>Amtno-7-mimQ>gTtiv!bCTTPic irid cptbpIct with wmr^MV 

MethyW-bromoenethykncbenaoste (5.0 £ 0.022 mot Ryan Chrmiralt (Maybridge)), dry r^-n**— * cyanide 
(2-9 $i 0.044 aoIX and IS-oown-6 (0.5 g, 0.00 It rnoO was added to -50 mL acctaoitrile m a 100-mL round-bottom 
flask. Hie mixture was vigorously sirred for 24 b at room temperature. The reaction was monitored by TLC 
(Bakerfkx) in dichloromethane, 2% methanol, and 5% mc&anol/dkhloromethane. A heavy white precipitate (KBr) 
was removed by filtration. Tne filtrate wu concentrated to 1/3 of the original voiume and water was added until the 
final volume was -100 mL. The yellow aolusoa was added m a 250-mL separatory funnel and was extractrri with 
dichloromethane until the organic phase wu cowrieu and then twice more. The organic layers were combined and 
oricd with magnrtntm suite. The drying agent wu removed by filtration and the solvent wu concentrated to a light 
yellow ofl. The oil wu dissolved into an equal volume of ether and wu added to a 15 x U cm column of TLC grade 
sttka gel and etuted with ether. The progress of the column wu followed witt a hand-held UV lamp. When the Cuter- 
running impurmu had e luted, the product wu colleesd and die solvent wu concentrated leaving a light yellow oiL 
Tfcough this oil wu pure by TLC the product wu distilled (101 J *C at 0.05 mm Hg) leaving 3.5 g (92%) of methyW- 
cyanotnethylbctiroatB. 

Analysis: Caleulucd for C^NOj: C, 6SJ6; H. 5.11; N, 7.99 

Fosnd: C6SJ6;K 5.12; N. 7.9? 
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A sample of methyl XcyuomahyQbtozottt (1J7 g, 041 1 moi) was dissolved a anhydrous CH^Clj (100 
cootuiffis absotae EtOH ( 1 5 mL). The mature was cooled to 0 *C and a cream of HQ gas passed through the 
tohsion for lOmin. The mixture was then refrigerated for 6 days. The mixture was transferred to s 500-mL flask end 
concentrated to wno (0.05 mm Hg) at 0 *C to give a white solid. The solid material was dissolved is anhydrous 
mcdianoi (200 mL) and anhydrous ammonia passed through the sohnioo for 20 nun. The mixture was wanned to 50 
•Cfor 18 h. Tbe solution was cookd and fihered to removt solids. The fitaats was co ncent r ate d at room trrii|wi inir e 
* vacuo to give a white foam (2J g. Quantitative). A portion (ca. I g) of tbe material was dried over mluene to give 
methyl H(atntnooninomethyl>methynbcnzoate hydrochloride, mp 139*140 *C. 

Analysis: Calculated for CtoHjjNjOj 9 HO: C 52J2; H. 5.73; N, 1225 

Found: C 52J2; H. 5.92; N, 12.00 

# 

A manse of methyl H2-«mino-2Hmino)ethylbenaatt hydrochloride (02 g. 0.00087 moD and ammonium 
by*mude(5.0 mL) wu sored at room temperaure for 24 h. The mixture was evaporated to dryness and the residue 
was suspended a water (5 mL). The»lidw«colkctadby fllwtion, washed with water, and dried under vacutra 
tetter s for 24 h to give 0.14 g (18%) of the title compound as a white powder, mp 219*221 *C. 



Calculated for CjRiWh • 02 H 2 0: C 59.46; H, 5.76; N, 15.41 
Found: C 59.83; H, 5.74; K 15.12 
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IxanpfcM 



HNCCHj NH 
^JL^NHCNH, 
CFjCOjH 



Mcrcury(n) chloride (3.97 g, 0.0146 moO was added to t mixture of 2-aminoacetanflide (Morgan, K. J.; 
Tomer. A. M Tetrahedron 1966. 1175-1181) (2.0 g. 0.0155 mol). bis-Boc-thiourca (3.67 g, 0.0153 mol). 
MfayUmtac (6.12 mL, 0.0439 mol), and N,N4imethylfonnamide (26.6 mL) at 0 *C with raring. After 20 min at 0 
*G» thin-layer chromatographic analysis (SiOj, ethyl acetstr.hexane 1:1) showed formation of a compound wiih a higher 
Rf and d isap p earan ce of the starting material The mixture was then diluted with ethyl acetate (350 mL) and filtered 
through a pad of Ceitte. The fihrate was washed with water (75.0 mL) and brine (75.0 mL), dried over Na 3 S0 4 , and 
csjncent r attd in vacuo. Ate column chromatography (SiOj, ethyl accate&exane 1:1), the resulting solid was dried 
s* vacuo to give 3.0 g (57.4%) of the title compound as a white solid, mp 165-166 # C (ethyl acetate). 



Analysis: Calculated for C I9 H u N,0 3 : C, 51.15; H, 7.19; N, I4.2S 

Found: C 51.18; H, 7.16; N, 14.34 

A sample of l-c^ l amino»2-([i«fa utox y car b on ^ 0 -10 

L OJ0Q2S moO » dtchloromethane (10.0 mL) containing trifluoroecetic acid (0J mU 0.0062 mol) was stirred 16 h at 
Thin-layer chromatographic analysis (SiO* ethyl accrahexane 1:1) showed formation of a 
I (S0%) as a lower Rf spot in addition to the remaining starting material (20%). The reaction contents were 
\ in vacuo. A iM 5 *™ 1 «Hflunm«eBie arid (UaL 0 01*6 moh and dichlororeethane (10.0 mL) were added 
mdM flask and the rcsctm was alk>wedtt Tto4eyer chromatographic anai)fsis (SiO> ethyl aceateteane 

1:1) showed only one spot MS analysis indicated the presence of a monc-Boc intermediate and the guanidino product. 
Mil i im i iiiisimi liiniir»iwnr arid (ft 1 mL 0.0062 moO and dkhlororaahane (10.0 mL) were added to the syrup. 
Itemcmwrneompteate l6haccordmgm^ 

The coram were aa KC i maied and the residue wis triturated wkh dichtaromethane. The resulting solid was collected 
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by fihnaas tad dried m vacuo to give OJ g (51%) of the mle compound u u off-white lolid, mp 160-163 *c 

Aaaiyiis: CalcutattdferC„H, 3 FjN 4 0,: C 43.14; H. 4.21; N. 11.29 

C. 42.97; R 4.21; N. 11.13 

Example 25 

O 




CO3H 



4J( AggtvtammeVmgthvnhgnMte 

A mixture of^nuaamethylbenzok add (Aldrieh, Ml %. 0.01 mol) and anhydrous sodium acetate (1.5 a, 
(LOIS inoO m glacial acetic acid (5 mL) was heated at reflux for It h. On cooling the mixture was poured into cold 
water (50 mL). The pr ecipitate was separated by fihrtaoc and washed several ones with cold water. The cake was 
recrymllized from water to five 1.4 g (72JS) of the tale compound as a white powder, mp 195 *C 

Analysis: Calculated for C.oH u NO): Q 6X17; H, 5.74; N,705 
Found; G» 62.14; H, 5.75; N, 7 JO 



WO 96/30329 



PCT/US96/04421 



40 

Example 26 

O 




CH 2 COOH 

To 4-amaophenytactoc acid (Aldrich, 5 g.33 mmol) in 50 mL of anhydrous methanol was added 2J mL of 
cosceanted sulfuric acid cautiously. The mixture was heated to reflux for 4 h. The reaction was cooled to room 
temperature and neutralized with sodium carbonate. The volatile were evaporated on a rot o e y ap orattr and the residue 
triturated with chloroform (10 mL) and saturated sodium bicarbonate (100 mL). The chloroform layer was separated 
and filtered through a small pack of silica geL The solvent was evaporated and the residue purified through vacuum 
distillation at 130-150 *C to give 2.7 g (50H) of methyl 4-aminophenytacetate as a light brown syrup. 

Analysis: Calculated for CfHuNOj: C 65.43; H, 6.71; N, S.47 

Found: C 65.41; H, 6.79; N, 1.42 

Methyl 4-aminophcnyiacctate (1.0 g, 6.05 mmol) was dissolved in 5 mL of anhydrous pyridine containing 
dhMhytamtnopyridme (DMAP, 100 mg) and acetic anhydride (5 mL). The stirring was continued for 16 h at room 
temperature. The volatiks were evaporated on a r o toc v apuaio r and the residue dinned with chtoio f on i Hw a ter (50 mL, 
1:1). After shaking, the chloroform layer was separated, washed with 20 mL of t HO, dried over sodium sulfate, and 
fee chloroform evaporated. The residue was crystallized from chloroform-hexane, separated through filtration, dried 
in air followed by drying in a pistol at acetone reflux m vacuo to give methyl (< ■c eovn tdo)phenyl acetate as an 
opalescent solid, L10g(It%),mp 104-106 # C 

Analysts: Caiculattd for CnH^NOj: C, 63.75; K, 6J2; N, 6.75 

Found: C 63J6; H. 6.34; N. 6.63 
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To t Trvj—**im of methyl (< mriiiiiiliQplmiyl acne (130 mg, 4 ounol) in 2 mL of drtonrrrd wnr was 
^ded IN sodium hydroxide (4 mU aqueous) and the mixture wis bested to 6(^70 *C for 3 h. The reaction mixture 
was filtered sad the literate neutralized with 6ATKCL Tbt solid was separated through fifcrsnoo, dried in air followed 
byeYymgaaptsnlatacctonerafhainwj^ 11699- 
024) as s cram-colored solid, mp 151-160 *C 

Analysis: Calculated for C l0 H n NOj: C 62-21; H. 5.74; R 735 
Found: C 6U0; rU 5.70; N, 121 
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Example 27 




CH, 



CO3H 



Mopomcfayturrf^TtiiliTf (Aldrich, 3-0 g, 0.021 mol) wit added to 10 mL of Ay benzene a a230»mL round- 
bono flask under argon and fined with a calcium chloride drying tube. Dry pyridine (4.4 g. 0.056 mot) was added 
md the mixture wis stirred for 15 mis. Oxaiyl chloride (3.66 g, 0.029 mol) was added by drop over 10 mm. The 
mixture bubbled vigorously during the addition and a heavy white preci pitate formed. The mixture was vigorously 
stirred for 40 mm and followed by TLC (three solvent systems: diehioromethane, 2% methanol, and 5% methanol). 
Anhyctousme&ylammewas bubbled imothemixan for lOmin. The preciprrc dasipmed somewhat 
color changed from colorless to green and finally to yellow. Tne mixture was then stirred overnight The remaining 
white uitcipitttt wis collected 00 a fiher and wished with bensne. The fifcnte was wished with water and dried over 
sodium suite. The drying agent wis removed by filtration, wished with benzene, and me solvent cm neiiuned to give 
a white solid. The solids were combined and dissolved in 300 mL diehioromethane. The solution wis wished 3 times 
with 5% Hd 3 x 5% sodium bicarbonate. 3 x wmer, 1 x brine, and then dried over sodium mite. The drying agent 
wm removed by ffcraboo and the filtrate concentrated to give a whht solid which wis dried w vacuo. This white solid 
wis rocrysmluad from methanol to give 2 g (37%) of methyl 4^methylaminoca}bc«yl)bcuoate, mp 126 *C 

Analysis: Calculated for C^NO, (193.202): C 62.17; H, 5.74; N, 7.25 



Methyl ^metjiyuunmocnrbonyl^ (1.9 g, 0.0091 mol) was added to 10 mL 1 J M NaOH (I J eq) and 
30 mL water in a 125-mL Erienmeyer flask. The suspension was stirrtd for I h at room temperature. The solid 
padually dissolved during this time. Tbe solution was filtered and acidi fied m produce a white solid. The solid was 
removed by ttotioii, washed rw« 270 



Found: 



1 62.16; H, 5.74; N. 7.25 
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Analysis: Calculated for CfH^C^OTO.nS): C 60X3; H. 5.06; N, 7X2 
food: C. 60.07; H. 5.03; N, 7.77 



EuapkSS 

COjH 

?.Hvfh«rv.W ><vHf»TVTTig*vnhfTiynie icid. 

To a solution of artyKMomytaiicytaB (Kadaba, J. Pharm. ScL 1974. «. 1333-1335) (l.tO g, 0.01 mol) 
a memM»c4(20tMlatO*CwMaf1r1rtsnrfr^ Thesotaion 
wututeasnd*0'CtKlhwrito*tvomumpBmiar03h. hw«neumUi^wimhy*oehloricicidiiid 
toaan. The retk^ wai pawdihrea^icohnaoofiiljcapl winj 1:1 ethyl ncaxz^itaaat as 
t to give IX | (35%) of mgfayt-2-flyOi my-S-hydi myuiahylbegzoatt u a pale yellow powder, mp 66-67 'C. 



Analysis: Calculated for C^, 0 O«: C. 59J4; H. 549 

Found: C 59.40; H. 5 Jl 

A solution of mcthyl-2-hydroxy-SKhyon^ethyl)bewk (0J64 g. 0.002 moO « I* sodium hydroxide (4 mL) was 
^mlmm, fnrlfiti The idution wmiddUWwimhyere^^ 

TtervsidwwasdmoWtdBBCoanol (3 mL) end fiaared. Tot fame wt> eoocemrtttd aid ma leakiue was dissolved 
» water (4 mL). The mutant mixture wai aau a i wri with 10:1 amy! twii i mih anol (5 mL). The 
t to give 0.1 1 1 (54H) of the title compound as an off-white powder, mp I OHIO 'C. 



Analysis: Cilculattd for CjHgO^ 
Fooad: 



C 57.14; H. 4.76 
C SMS; H, 4.76 
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.CHjCHCHjOH 
"OH 



COjH 

To a iotutiao of 1:1 wbkt and ten-brnmol (50 mL). ADnnsMt (Aldridk. 7.0 g) was added and saradftr 0.1 
h. Th« «i«B« had two laycn; At lower layer wa» ytllow. To ihii mixture, me*yl-2*ydraxy.^ylb«n»«xe 
(n.^, rj^» to nil 43. 3 157-3 16fl fO.96 a. 0.005 wol) wat added in oat pardon and stared at room imperamre 
fer4tb. TBafflaeacamBomwateooledtoO'CaadiediiBiialD^ The reaedoo was stirred at 

O'CteOJhandteatiooatempcrasjrtfbrOJb, ltwu exncttd wit ethyl »cetaxeO x 50mL),^ combiottl 
1rrtr ^ >»y « wf Arm*, ow mdiian mlahatt. fihared. end muttnu md The residue was pawed through a cohna 
efsOica gel firs tsiax 1:1 ethyl ateuuJ iexane at eiuent to rtcovtr the mrtmg material and then pure ethyl -~uu to 
give 0 M g (15%) of aethyM^v^wy-SKTRJ'^ yuiuiypiupy Dhennatt at a white powder, op 72-73 'C. 

Analysis-. Calculated for C,,H| 4 0,: C. 5140; H. 6. 19 

Found: C 51.60; H, 6 JO 

Aaalutk«rfn^MJry*oxy(W 
(6 mL) was stirred it room tempersntre far 16 h. The solution wu iddified with hydrochioric icid i 



The residue wis wished with cold wizer (5 mL) end filtered. The cake was washed with cold water 
and then rtcrysallixed from water to give 041 g (64H) of the til* compound at a white powder, mp 145-147 *C. 

Analysis: Catalan* tor CtoHjjO,: C 56.60; K, 3.66 

Foua d: C S6JI; H, 3.74 
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Example 30 




r 

H]CHCH]OH 



To a solution of 1:1 water ad ten-bunem! (30 mL), AD-mix-P (Aldrteh, 7.0 g) was added and stirred far 0.1 
h. The mintrt bad two layer*; the lower layer was yellow. To this mixture, memyl-2-hydnay-3-aJlylbeaioKe 
(Oaiaco. Ob Ber. 1912, 45, 3 157-3 166) (0.96 g, 0.005 mol) wa» added in one portion and stirred at nxxn temperature 
faith. Thrrrr"*"" w« moled m 0 *C and sodium sulphite (7.5 fj wm added. The reaction waa stirred at 

0 "C far 03 h and thee at room temperature for 0.5 h. b was extracted wim ethyl acoate (3 x 50 mL), the combiaed 
orpaicbym were dried crver sodium *ul|*^ Thereiidne was pasted throat* aeohtmn 

fff ,n« r \ «« print 1:1 etfavl armrrhnrtnt as eluem to recover the staring maarial and then pare ethyl aceate to 
give 0.96 g (15%) of me*yl-2-hydroxy- J^W'-dihydroxypr^ as a whins powder, mp 6M7 «C 

Ap«tyi«- Calculated for C,,H |4 0,: C 51.40; H. 6.19 

Fond: . C, 31.40; H. 6.26 

Aioa ^ofme*YM.hvdr^^ 
(fi^wusnrredsroomtarnperamrefv The solution w* aekfifkd with inrdroehlork ^ »d ee*c«««md 
ondervmomm. The residue was wished with cold water (5 mL) andfiltared. The cake was washed with cold water 
•d men recrystallized from water to give 0.46 1 (60H) of die title compound as a whim powder, mp 147-149 'C. 

An-ytir CaJeulatedforCwHuO,: QS6M;H.iM 
Found: C36J1;H.5.70 
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EsaapleJl 




COjH 



M«thyU*^tamiD0.3.fannyIbena« (Gessman. P. O; Dctwi. H. JL J Ctoi Sot 1978, 100, 7600- 
7610) (0.33 1 g, 0:0015 tool) m diuolvtd in methanol (5 mL) and cooled to 0 'C Sodium borohydride (0.057 g, 
0.0015 mol) was added to the above solution at 0 *C cod stirred far 0.23 h. The mcnoo was complete by TLC during 
mstsne. Uwut«nn^wimH*«iii.lu^ The residue was dried oadervaeuum 

over phosphorus p nr~"- at 56 «C o give 0 J3 g (99%) of memy l « a cwylttnino -3-hyo>«yae^lbea»paa at a piok 
wiid.np60*C. 

Aaalvils: Calculated far C t |H|]N0 4 • 0.1 NaOH: C SI. 14; H, 5.77; N, 6.14 
Fouad: C 57.93; H. 5.64; N. 6.01 

l^yU*e«ytami^3*ye^^ 
of 1* sodium hydroxide was added. The reaction mixture wai sirred t or 4 h at room temperaare (complete by TLC, 
ethyl acectte). h was neutralized with H+ resin, filtered, and me fihme concentrated under vacuum to give 0.2 g 
(100%) of the title compound as a white powder, mp 175-110 *C 



Analysis: 



Calculated for C,eH,,N0 4 • 0.6 NaOH: 
Found: 



C. 5 1 JO; H. 4.97; N. 6.00 
C5l.60;H,4.t2;N.5.9» 
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Example 32 




NHCOCHj 



CH 3 OH 



CH-CH 



COjH 



A mixure of ethyl i ■myltminohroaotu (Cooeglio, L JUnd Acad. Scl Napoli [3] 1931, 36 9 56*0) (L2S 
g, 0.04 no!) and palladium aerate (4 JO g, 0.02 mol) In dry toluene (100 mL) was heated at refhix for 2 h under 
nitrogen. The sohibon was cooled to 50 *C the toluene decanted, and the residue washed with fresh toluene. The 
combined fiintes were heated at reflux for 3 h, the precipitate was collected by filtration and mixed with the previous 
residue. The combined greenish residue were dried under vacuum ftr3h. To this residue, toluene (100 mL), acrolein 
diethyl acetal (17 J g, 0.135 mol), and viethylamme (1 12 g, 0.11 1 mol) were added and the mixture was heated at 
reflux far 3 h. On cooling, me palladium was removed by filtration through Celite and the filtrate was ^ " ■f r m inl 
The residue was passed through a column of silica gel using 1 : 1 ethyl sccasmexane as ehtent to give 1 . 1 g (30 J%) 
of ethyl 4-acety tammo-3^^-prop*n- 1 , -4J)Jbcnxoaie as an ofT-white flocculem solid, mp 171 # C. 

Analysis: Calculated for Cj 4 HjjN0 4 • 0.2 H 2 0: C 63.41; H, 5.16; K 5-29 



A mtxBvt of ethyl 4-acetylaniino-3^^^ropeft. I '•aJ)]bcnzoate (0J22 g. 0.002 mol) in methanol (20 mL) 
was cooled to 0 *C. To this mixture, sodium borohydride (0.091 g, 0.0G24 mol) in methanol (2 mL) was added and the 
mixture stirred for 0.25 h. The mixture was neutralized with H+ resin (Dowex-50W) and filtered. Tht firorate wis 
concentrated and the residue passed through a column of silica gel using 19:1 chlomformanethanol as eluent to give 
0.410 g (76%) of ethyl 4-acery umi ino-3-P*-(T-propeT>- 1 '-oI))ben2oate as a pale yellow powder, mp 1 1M 19 "C. 



Found: 



C, 63.61; R 5.11; N, 5.22 



Analysis: 



Calculated tor C, 4 H J7 N0 4 • 0J H 2 0: 
Found: 



C 61.75; K, 6.66; N, 5.15 
C 61.61; H.6J1;N. 5.12 
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A mature of wawctbyl 4 areryttrnmn HT p r upca r-oQbcnioat (0.272 g. 0.001 mol) m 0.5* sodium 
hydroxide (5 mU 0.00^ moQwm stirred at room irm^iamie forth. The mount wn neutralized with H+ ren tnd 
quickly filtered. The fiinte on cooling five ptk yellow crymls. The crysab were se p arate d by fihration tad wuhed 
with cold water to give 0.065 g (21%) of the tide compound, mp 214-215 *C Tbe filtrate on aridificsrton with 
hydrochloric arid give a pink preapiatt. The pink solid was separated by fifcrsica and washed widi cold waaerm give 
0.130 g (56H, second crop) of the title compound, mp 207-201 # C 

Analysis: C*iculiiedforC u H u N0 4 : C. 6i«27; H, 5.57; R 5.95 

Found: C 61.12; H, 5.62; N, 5 JS 

Example 33 




CO2H 



To t mowt of methyl 4-mmoben»te (Aldrich, 15.1 g, 0.1 mol) in methylene chloride (400 mL) at -70 # C 
was added a solution of i-butyl hypochlorite (IZ0 g, 0.01 1 mol m 50 mL methylene chloride) over a period of 10 mm. 
Tbe manw was Birred at -70 # C far tether 10 mm and ethyl methyhhioocetne (13.42^0.1 mol in 50 mL methylene 
chloride) was added to a over a period of 10 mtn. The mature was Anther stirred far 1 b at the same temperature and 
aQbafiquantiy,ffkthyiamme(1Ug v 0.1l mol in 40 mL methylene chloride) was added to it over a period of 10 min. 
Tbe cooling bath was removed and the mature was brought to room temperature. Water (120 mL) was added, the 
organic layer separated, dried over sodi^ oiL Theotlwas 

taken m ether (200 mL) and viethylamine (40 mL) and cooled to 0*5 *C in an tee bath. Acetyl chloride (S.6 g. 0.1 1 
mol) in ether (50 mL) was ari drd dropwise over a period of 15 mtn. The reaction mixture was stirred for I h. Water 
(200 mL) was added, tbe organic layer separated, washed with water, dried over sodium sulphate, filtered, and 
concentrated 10 give a syrup. This syrup wis purified by passing through a column of silica gel using ethyl 
■■ m a l iaiaia (I Tlaiiliirm Thi a|i| H Tr~"" * — : 1 — ^ M>,< " ni,, <l Ti»f«i*ig 'the 
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desired product was ncrysalUaed from ethyl acetau-oexanc to five 9 J g (293%) of ethyl c-P-4cetylsmino-5- 
a e tfa oxy c ai bon y iphettyI>cHBCthytthio acetate as a what solid, mp 95*96 *C 

Analysis: Calculated for C^^NOjS: C, 55 J7; H, 5 Jl; N. 4 J 1 

C,55.43;H.5.9l;N t 4^S 

To a mixture of ethyl t^acerytaiux>54nethax tcme (6 J f, 0.02 mol) m 

temhydrofuran (150 mU Raney nickel (about 20 mL slurry in feaabydrofuna, washed several omcs with water and 
leualiyujufuran) was added in porbcm over a period of 30 nun. The reaction mixture wu sored for 15 min and Raney 
nickel was removed by fihraaoo tbroufb Cciite. Toe fiteve was coocenffated to five a white residue which was 
facrystallizcd from ethyl acetate-hexane to give 52 g (93%) of ethyl sK2-accrylamiac-5- 
amh ox y car fao o yipheayOacctaie as a white solid, rap 1 19 "C 

Analysis: Calculated for C l4 H l7 N0 3 : C 60^1; H, 6.13; K 5.02 

F*»* C 60.12; H, 6.13; N f 4.93 

To a mixture of ethyl a^aceryuunino»5Hnethmc^^ (4.11 g. 0.015 mol) m methanol (60 

mU 1* sodium hydroxide (15.0 mL, 00)15 moQwu added over a period of 10 min. The mixture was smred at room 
temperature for 1 h. Alter dilution with water (50 mL\ the mixture was filtered and the filtrate neutralized with 
ooncennttdhydrocfalorkacui The preapnatt obtamcd was collected by fihrarion end washed with water. Tfeecake 
was recrysalltzed tan ethyl acetate and dried id five 2J g (6 IS) of a^-acetylaminc-5- 
mcthoaycarfaon ylnhen yl)acatic acid as a white solid, mp 194 *C. 

Analysis: Calculated for C, 2 H 13 N0 5 : C. 5737; H, 5.22; K 5 Jl 

Found: C 57.10; H, 526; N, 5 JO 



To a mixture of ««<2 H accrylamino-S-methoxycarfaonyiphcn^ acid (1 f. 4 mmoIX tetrahydrofuran (10 
mLX and triethytamine (0J6 mL, 4 mraot), ethyl chloroformate (0 Jl mL, 4 mmol) was added oyer a period of 5 min 
at 0 # C After tuning for an a dditi o n a l 20 mm at the same temperature, the mixture was filtered with suction, and the 
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wowasfaadwtttt uah ydrofiganfl x 10 mL). Sodnm borohydride(04Sg, 12.6 mmol) wit added to the fiteate 
to qu portion. Tben methanol (24 mL) wis added cbopwise over a period of 1 bat 10 *C After staring for as 
t^tmwiii no mm ffeaerion mixnm was rairnrhrri carcftiDv with lAf HQ dose to pH - 7. To this mixture was added 
water (25 mL) and etfaer (25 wL\ Tbe organic layer was wpa/md and the aqueous layer extracted with methylene 
g M mmtim (3x10 m * } Tbe organic layen were combined, dried with nwfiiitn ml fur , and tbe aulveui rawed in wjbvo 
» give 0.91 g of crude product as a white residoe. Tbe crude product was purified by flash column chr o matograp hy 
(75-100% ethyl acetate in hcxane) to obtain fr(2 N a r ity li m i nn 5«methoAytAfbopylpi»yl)ethanoI [Rf 0.16 in ethyl 
(3:1)] 0-55 g (51%) as a white solid, asp 134-136 *C 



Anaiyais: Calculated for C l2 H !9 H0 4 : C 60.75; H, 6 J7; N, 5.90 
Found: C 60.70; R 6J7; N, 5.11 

A eohrooo of (H2^^cetylamino-5snethoxycarboayl^ (0.71 g. 3 mmol) in MVNaOH (6 mL) 

waattwedatioomawiperanneftrlh. Tbe racoon mixture was filtered and the pH was adjusted betwtcn 2-3 using 
UVKCL Tbeproduaoboaned«swdingfer 1 h was collected by fitanon, was^ 

ote, and *M ma pistol tftohrareto title compound as a light 

brown solid, mp 206-201 *C (dec). 

Analysis: Calculated for C n H,3N0 4 : C 59.19; H, 5.17; N, 6.27 

Found: C 59.05; ft 5 Jt; N, ©\22 
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IxaapteU 

NHCOCH, 
JL^OCHjCHjOH 

or 

COjH 

^Aggtv^gfwmf^W^^wrfrtnrv^PTv^bgnTPte arid. 

VoL 3; 1953. Oxford University Press: Hew York, NY; p 700) (5.0 g, 0.0254 mol) dissolved m acetone (50 oL) wts 
added potassium carbonate (4 J g, 0.0300 mol), sodium iodide (0J75 g. 0.0025 moIX and 2-bromoethaaol (3.44 g. 
0.0275 Ml). After refluxing for 60 a, thin-layer chromatographic analysis (StO^ 3:2 hexanctttbyl seem) showed 
petal disappearance (50%) of the staring material along with the fbnnsaoa (50%) of s new, lowerwuing spot (R, 
1(U). To the racoon mixture, additional potassium carbonate (4 J & 0.03 00 moiX sodium iodide (0J75 g. 0.0Q25 
mol), and 2-bromocthanol (3.44 g. 0.OH5 niol) were added After rtflu>^ for 24 b more, delayer Ghracaaaograpfcic 
uaiysis (SIO* 3a hexanecethyl acetate) showed increased disappearance of the starting material along with the 
famm(70H)ofaicwef<taniDS^(Rf-0a). OBe^of*eie»«n wis powtd into waser (200 mL) and to 
extracted three times with 100-mL portions of ethyl acetate. The organic iaycr wis concestmed and the residue 
recrystillized from ethyl acetate-hcxane. The material was coiiected by filtration snd dried in von* at acetone reflux 
to give 0.171 g (14%) of methyl 3K24>yd rex yet fa oxy>4^ugobenzDate is aa orange solid, mp 97*9$ # C. 

Analysis: Calculated for C l0 H u NO 4 : Q49.79;H,4J6;N,5Jl 
Found: C 49JI; K. 5.64; N, 5.71 

To a sample of methyl 3K2^ydnayetoy)^itroben»ate Q2t g. 0.0136 mol) dissolved in cthanol was 
added platinum oxide (50 mg). The mixture wis hydrogenated for 40 mm at 35 psi. Thin-layer chromatographic 
analysis (SlOj, 3:2 bexanexthyl acetate) showed disappearance of starting material along with the formation of a new, 
lower-running spot (R r - 01) indicating the reaction was complete. Tl* mixture was then filtered through a pad of 
Cttae and the pad washed with fresh ethanoL The filtrate was concentra t ed snd dried wjcho to give 2.9 g (100%) 
of methyl 4-amino>3^-hydroxyethoxy)bcnxoau as aa off-white solid. 
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To mcdryl 4-mino»H2^ ydi c J cy Mfa «cy)bcnaMtt (ZSt g, 0J)141 mol) dissolved a dkhkanwnnhinc (200 mL) 
was added anhydride (1.49 mL 0.0156 mol) ad pyridine (1 M mL, 0.0156 mol). After stirring to 3 b ax room 
temperature, thin-layer chromatographic analysis (SiO}, ethyl acetate) showed disap p earance of the starting materia] 
aiong wteth* appsaianc aofapswlow e r« ^^ The reaction 

was poured into water (70 mL) and me organic layer washed three times with wear (50 mLl Taw organic layer was 
uuuLiwiiiiti iimI ttim tfrirrl Iff mnm Tha>teyer chromatographic analysis (SiO^ ethyl acetate) showed fonnatioQ of 
t a higfagrwnammy mot fRf ■ 0 J) in addition to the product. Methanol (50 mL) and a catalytic amount 
of sodium mftt w^ was added to the residue. After I h, thin-layer chromatographic analysis (SiO^ emyl acetate) 
ahowed only the desired product. The solution was oetnraiized with H+ resin, filtered, and then concentrated. The 
residue was recrystailoed from ethyl acetate to give l.tl g (53%) of methyl 4-aeetylamino-3-(2- 
hyd;o&yctnoxy)bcnzDatt as an off-white solid. 

A sample of methyl 4-acetylanuno-H24yo>ox)^ (1.51 V 0.0060 rnoO was suspended in 1* 

NaOH(l24mL,0.0U9mol). Ate stirring for 1 h. thin-layer chromatographic analysis (SiOj, ethyl acetate) showed 
^i mn ~ of sorting material along with tpfrrtnntt of a new lower-running spot (Rf ■ 0.1) iwfiraring the reaction 
wascompfcte. The raacriorj mmmr Trhen rmrtnlrmj un * pwmpaate. Toe material 

was collseatd by fflno^ washed wtt 
compound as a can solid, mp 2073-201 J *C 



Analysis: Calculated for C, ,H 13 N0 3 : C 55 .23; H, 5.44; N, 5.86 
Found: C 55X7; H,5-53;N. 5.17 
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Example 35 

NHCOCHj 

,CHjCHCH 2 OH 
<!>H 




A-A^fy^mo-t-rr V^myrfmrvmr^tV^Tnir fid tatvi* with www fSrll fleamer AV 

A sohaion of clhyM^cciytamiDobcniXMte (Coneguo. L. /lew* Xcoi Sci NapoU [3] 1931, J6. 5640) (2JT7 
g, 0.0 1 aeO and palladium acetate (1.12 g. 0.002 mol) in dry toluene (17 mL) w heated at reflux for 0.75 h under 
nangca. The lohirinn -n rrmtnl tt *" * r . ttit wKtt"~it << ~^ t ~ < w«h«d witti fruh mimin. 

The combined filtrates were hirmrd s reflux for 3 h. the precipitate wu collected by filtration, ind mixed wnh iht 
|H«»iuui mhliir The eotnbmed greenish residues were dried muier vacuum for 3 h. To aw residue, glacial scetk acid 
(40 mL) cod ally! iodide (1.40 g, 0.05 moO wen added end the mixture wu sirred at room tempenatre for 16 h. The 
ppn^htm —i removed by fihrenop through Celite end me filtrate wu ccaccntraed. The residue wupesseddn-ough 
s cobuua of silica gel snag 1:1 ethyl ■cetare.hexene as ehieat to give 0 J5 g (69%) of ethyl i ■ ftiytimmo 3- 
aflyl uemoaia as a white powder, mp 127-121 *C 

Analysis: Calculated for C u H, 7 NO,: C, 61.01; H. 6.M; N. 5.67 

Found: C, 67 Jl; H. 6.93; N, 3.66 



To a solution of 1:1 water and tm-outsnol (10 mL), AD«M ( Aldrich, 1.4 g) was added and me mixture 
stirred far 0. 1 h. The mixture had two the layer to To dus mixture, ethy l < ac et yhrnino- 

1 illj lliinTniTs (0.1 g, 0.0004 moO was added a oat portion and stirred at room ttauxrsaae for 4< h. The reaction 
auxaxre was cooied to 0 *C and sodimn sulphite (1 J g, 0.01 19 mol) was added. The reaction wu sirred at 0'C for 
OJh aaddienatfoomtmperaanforOJh. It wu extracted with ethyl acetate (3 x 15 mL), the combined organic 
ktyen were dried over sodium sulphate, fitercd, and coiicentrated. The residue was peaedthrough tcolurM of tUics 
gri easing first with 1:1 ethyl a«ttarJ»exane to reccw the sirtm 

Oj075 g (66%) fethyt-»-ece<yatfnino-3^J , ^ayuiUAypropyl)benaw (isomer A) at a white powder, mp 1 14.1 16 
*C. The optical rotation of this solid wu 0* at 3S9 nm. 
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Analysis: Ctlcutod for C 14 H 19 NOj. C. 59.7t; H. 6.76; N. 4.91 
Food: C. 59.70; H, 6.79; N. 4.94 

A loluriM of eayl < ■ myhminw »H2'J , 'tfb y < i'w>tMm» l)bmB— (0.120 g. 0.00043 mol) in Wsodhn 
hydroxide (2 bL) was annad a room napnon for 15 h. Tbe solution wit eddlfiad wax hydrochloric sdd end 
egacaaaedntewnm. Thcr«udu« wudisnlvcdinmamai^(5mL)B^ 
«d mc residue was passed through t column of silica gel using 15:15:1 auxmreefedtfeceoi 
add to give 0.060 f (54%) of tht title compound at an off-want powder, mp 1SMB "C 



Analysis: Calculated for C,jH,jrlO,' 0.2 HjO: ' C. 56.10; H. 6.05; N. 5-46 
Found: C. 56.09; H. 5.94; N, 5.4 1 

Examples* 

NHCOCHj 

,CH 2 CHCH 2 OH 

or ^ 

COjH 

^■^.minn-^ v^nivrif^^^^n^Tnte teid lolvste wittl wmr M;31ilMmgffi- 

Arthr ^o fl rtij| | .m.l, 1 mm (Coneglio. L. RgadAcadScL NepoliP] 1931. 36, 5640) (2.07 

g, 0.01 mol) and palladium acatani <U2 f, 0.005 rnoO in dry »u«e(17mL)w»l««^«»n«(or0.75himder 
oiB^Tlniie4udo«w«cooW 

Tbe eombintd fUosta warn hand 0 reflux for 3 a, the precipitate w«» collected by fitnaoo, and mixed with die 
Thtcomb^pteniara^ To to rmidu* graced, acid 



<40ntf.)andanyl iodide^ 



pdl^wmreHK^byrUn^ residue wm passed through 

aOyibensate as a white powder, mp 127-121 *C. 
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Analysis: CalcuiaadforCt^jNOj: 0,61.01;* 6JI;N f 5.67 
Found: C 67.U; H, 6.93; N, 5.66 

To asohmoa of 1:1 water and ten-bumnoJ (10 mLX AD-mix-P ( Aldrich, 1.4 g) wis added Bid the mizmre 
stirred for 0.1 h. Tbtauan had two layers; the lower layer wis yellow ia color. Toihsmboart, wii>l 4 •urjlwniim 
3-ellylbctaBate (9X92 1. 0.00037 mol) was added in one portion and sdned at room npeman for 4gh. The reaction 
mfaour* was cooled to 0 # C and sodium sulphite (1.5 g. 0.01 19 moO was added The reaction was stirred at 0 *C for 
0 J h nd then at ran temperature for 0 -5 h. It was exsaemd with ethyl aceta* p x 13 mLX the coofcined organic 
layers w«r» dried over sodium sulphate, filtered, and concentrated. The residue was passed through a column of silica 
gel ehning first with 1:1 ethyl acetateihexane to recover the sorting material and then with pure ethyl acetate to give 
0461 g (65%) of cmyM-ecety uunmo-H? J'niihydro^ (isomer B) as a white powder, mp 116-1 17 

# C. Tho optical rotation of thu solid wo 0 *C at 519 am. 

Analysis: Calculamd for C u H l9 N0 9 : C, 39.71; H, 6.76; ROI 

Found: C, 59.73; H,6J0;N, 5.01 

A solution of cthyM-acetyiamino-M? J'^^ ( 0090 0.00032 mol) in W sodium 

hydroxide (2 mL) was stirred st room temperature for 15 h. The solution was acidified with hydrochloric acid and 
coacenssed under vacuum. The residue was dissolved in methanol (5 tnL) and filtered. The filtrate was concentrated 
nd the residue was posed through a column of silica gel using a S5: 15:1 mixmre of ethyl arrfirr, methanol and acetic 
add to give 0455 g (67%) of the title compound as an off-white powder, mp 1S0>182*C 



Analysts: 



Calculated for C 12 H l3 N0 3 • 0.75 H 2 0: 
Found: 



Q, 54.03; H, 6.19; N. 525 
C 54.19; H. 5.94; N, 5 J2 
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Eiaapat37 




A mixturt of ethyl 44cccyiouBo^nuBobcanB (BI«khi«.W,«at a»j.CW 1961.ift21«»5-2«09) 
(1.0 g, 0.0045 nol) in 1 //sodium hydroxide (10 mL, 04)1 raol) wis stared at 50 *Cfbr2h. The mixture wis filtered 
and acidified with concentrated hydrochloric acid. On standing overnight, a brown precipitate formed. The preeipitaie 
was npti'"* by fUtmioo and dried to five 0.7 g (73H) of the title compound is a brows powder, mp 272 *C (dec). 

Analysis: Calculated for C«H,oNjOj • 0J HCt C. 50.19; H, 4.91; N, 13.11 

Found: C 5034; H, 4X2; N. 13.01 



Example 38 

,CHj 



NHO 



OCH^ 



NH 2 ^ 



COjH 

I.AwiwU/7 mfT [ 1 Y| nnT tiiniivlitnmo>h«tTnie add. 

Ethyl 4^Hncthylpropionylamiao)bc&xxitte (Chemical Abstract 1 14(1 1) 101210a; Vagaomseu; Marias, N- 
Acyl Dmnra of Anasthasin. W £W». BanB-Bofyai. Omm. IW9. 12-U) was added atowr/ over a SOnnm 
parted to fuming nitric acid at 10 *C. The reaction was stirred for 30 mm at room umpersturt. Thin- layer 
hk analysis (SiO* 1:1 emyl acettaiexar*) sterwed rtsapoea^ 
i of a new higher-running spot (R, - 0.9). The reaction wnfomti to *tm ********** 
»(3i500mL). r*ejrt.riw c*g«nk layer was washed wia IH s^ mL) solution and then 

(500 mL). The ethyl aceau layer was concentrated and die residue ehrowatep«pbed (SiOj. I:S ethyl 
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e). . Tht fimeuos eonaming product ware eoBCOBved to give 17 g (49%) of ethyl 4-(2- 
m«hylpropiooytomiao>3-ainobenxBMB u ■ yellow aolid. op 74-76 *C An enaJytkml ample wu prepared by 
icaysaDiatioa from hexane. This material «m collected by fiteinon end dried in vacuo at acetone reflux. 

Analysfe: Calculated far C^H,^,: C 55.71; H. 5.71; N. HUM 
Found; C 55.45; H. SIS; N, IO20 



A t— pi* «f«Avt 4^-medivluociionyUmiaoVi-oigutji u rn e m (10 g, 0.0216 moQ wu luipindirt a etnanol 
(75 mL) containing platmum oxide (50 mg). Tn« reacooe mature wu hydrogeaatd far 2 k at 35 psi. Thin-layer 
: anar/aii (SiO* 1:1 hexaneatfayl iceate) ihowed disappearance of sarong material along with the 
>rfaotwleweMunningtpo«(Rf«a2). T^ouxtore wu then filtered tr^gn a p^^ 

IwimfteshtthaaoL T be fllrawuuatuMau^ and o» residue tec^ I Toe 

wu colkcad by filoitioB » grw 
taalyoC al,«nplew M prepared oyrec^ The residue wu collected by 



AaaJytte Cakulaed far C l3 H„NjOj: C, 6X40; H,730*,R 1 1 J0 

C «2Jl;H, 721; N. 11.15 



Aa«nF*tfedryl3-«minoU^.mem^ 
NaOH (13 JO mL, 0i)13S mol). Atner staring to 24 h at recra temperature, to *Cfer 
6b. Tlareaetowufiteredand the (Una acidified wlm W HO fenninj en «r P^"«- The solid wu 
collected by filntioa owl thin-layer ctootnaiographic analysis (SiO,. 9:1 ethyl ■etBteanetfaanoQ indicated formation 
of. D ewkower^rm>Bg<pot(Kf-0.1). TWs materiel wu recrysallaed fn*nr**aaooL The residue wu collected 
by flow and 0» suspended* otter. The product wu filtered tnd dried to wr- aaeeaw alto » give 0.12 g 
(SH) of me tUe compound as ■ beige solid, mp 159-160 'C 

ABilyttJ: Cakulued for 0,^,4X20): C 59.46; H.6J1;N. 1161 
Foim d: C 59 24; H. 6.43; N. 12JS 
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ExanplaM 




^A^wvlMW w^tJf«iiiiitiiwtiwnwiertivlW8w«1h*w«iie arid whuff wWl WlttT (llll 

A mature of ethyl < n n, luniim 1 ■iiiniiluriiriiTi (Blackburn, W.maL J. Org. Ckm. 1961. 26. 2105.2109) 

(300 ml.) wis stirred n room temperature for 4t h tad thca bated at reflux for 2 h. Ob cooli n g, the white preapimr 
obtained wmi separated by fihnboa. wished with ethyl acetate, tad dried to give 3 J ' g (73%) of aide ethyl 4- 
^^ l^i^ ^mmomiBon^vnMninolbenxoia bydrochtondt as a white powder. A nucaoe of ethyl 4- 
iCTt^imiiin V[{imm— hydrochloride (4.5 g, 0*15 mol) in lodium hydroxide (2.1 1 ■ 
35 mLwaer)wasedn«datiooni teapemurt for 41 h. Toe inixnn* wb filtered thrcui> Ce^ 
particles. Concentrated hydrochloric acid wis added to the filtrate to brinr the pH close to 9. The preripiaa was 
CTflT-M wy«t»^ washed with water, tad dried to give Ui (42%) cftDewkcampotauiMt white powder, mp 
260 'C 



Analysis: 



Calculated tor C l0 H„N«Oj • H3O: 
Found: 



C, 47.24; H, 5-55; N. 2X04 
C, 47.00; H.5j63;N. 21.94 
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Example 40 




^. ff AtwWi T 1 }nfpi*Hvr*ffimflU4^.tH^ hvdine tell. 

Etfay) 442-methy Ipropiony Ummo)benzDse wis added slowly over s fifty-minute period to fuming nitric acid 
at 10 *C Tbe reaction was stirred for 30 mm at room temperature. Thin-layer chromatographic analysis (SiOj. 1:1 
ethyl aceam±cx«) showed disappearance of the starting material aloof with the formation of a new higher-running 
spot (Rf-0.9). The reaction was poured into water and then extracted with ethyl acetate (3 x 500 aL). Next, the 
organic layer wis washed wfeh 1H sodium bicarbonate (500 mL) solution and then water (500 mL). Theetbyh 
layer wis \ i n i ' and the residue cfaromatograpbed (SiOj, 1:5 ethyl scetiir hemic ). The fricnoi 

product were concsunted to give 17 g (49%) of ethyl 4K2-mcthy^iooylamino>3-niffobcn2oate as a yellow solid, 
mp 74*76 9 C An naryticaJ sample was prepared by recrysallixaaon from hexane. This material was collected by 
fitsiooo and dried I* wjcuo at acetone reflux. 

Analysis: Calculated for C^H^O,: C 55.71; H, 5.71; K 10.00 

Found: C 55.45; H. 3.t3;N, 10.20 

(Chem. Afasnec 114(11) 10l2*0u; Vagaonescu; Marisa. HAcyl Derivatives of Anesthesia Stud Unh. Bam^Botyoi 
1989,54, 12*14) 



A sample of ethyl 4^nethylpropionyiami^^ m nm (ID g. 0*2*6 mot) was suspended in cthanol 

(73 mL) containing platinum oxide (50 mg). The reaction mixture was h y d r o grnsir rt far 2 h at 35 pit. Thin-layer 
ehromatognphic analysis (SiO* 1:1 hexane*thyl acemte) showed disappearance of sartmg material along with the 
formation of a new lower-running spot (R,- Q2\ Tbe mixture was then filtered duough a p«l of Ctlim and the pad 
washed with fresh cthsnoL The filtrate was conccngiua and the residue acettie^hexane. The 

•olid wis collected by filtration to give 5.0 g (70%) of ethyl 3«mo^*ne*ylpropioiryta An 
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analytical amp It wis pre pa id by rtoymiliason twice from ethyl acetaxe-bcxanc Tbt raidut was collected by 
filtration aad then dried In voevo it acetone reflux to give a beige solid, np 147*149 *C 

Analysis: CalcuimedforCuHuNjOj: C 6X40; H 7.20; N, 11.20 
Found: G,CLSI;H,T2I;K 11.15 

To ethyl 3-ammo*4^Hncthylpropi^ (1.7 g. (10061 mol) dissolved in ethyl accost (50 mL) 

was added i m i i HQ (0.37 nU 0.0061 mol) aad cyanamide (5.71 g. 0.136 mol). Tlie solution was heated at 
reflux for 41 h. Thin-layer chromatographic analysis (SIO^ 9:1 ethyl sceaicjnedunol) showed sartmg material (33%) 
along with the formation of a new tower-running spot (Rf- 0.1). The material was cooccntmted snd dried in vacuo 
overnight. Tbe resulting solid wis passed through a 350-mL frit funnel (SiOj) using ethyl acetate to ehite the higher* 
nmning spoa. Next, the solvent concentration was sopped up to 17 J ethyl acemmcthaaol to order to elute the 
product. The filtrates were coocengated end the residue suspended in ethyl acetate. 71* resulting solid was coUccted 
by filtration to give 0.76 g (34%) of ethyl 3*[(aminoBniMmethyI)mino}-4^ 

hydrochkvide as a pak yellow solid. An analytical sample was prepared by reaysaffixing a portion efthemsidue from 
mntiannl sthrr Thisssmple was coUccted by fiteatkn and dried over toluene Mvocaomgm 175- 
177 # C 

Analysis: Calculated for C l4 H 20 N 4 O J • HC1 • 0 J H 2 0: C 49.79; K 6 J2; N. 16.60 

Found: C 49.97; H. 6 .57; N, 16.61 

A sample of ethyl 3*[(ammotainomethyI)amiao)^ hydrochloride (0.36 

g. O0012 moD was suspended in WNaOH (1 25 mL 0.0019 mol). After soring for I h at 3S *C additional lATNaOH 
(OJmUOJXXWmoJ) was added and the reaction was allowed to stir for I h more. Ttefcyerchrwnasographic analysis 
(SSO^ 4: 1 ethyl aceam-mcthanol) indicated that starting material had reacted to form a new lower-naming spot (R f • 
0.1). The pH was adjusted to 7.0 with I* KG causing formation of a whits precipitate. The solid was collected by 
fifaratkxi It was purified by dissolving again in a minimum amount of WNaOH and adjusting Ac pH to 7.0 with dilute 
HO cmamg formation of a white preopiate. The solid was collected by filtration aad dried in wwo at toluene reflux 
to give 0.13 g (32%) of the title compound as a white solid, mp 231-239.5 *C 
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Analysts: Calculated for C U H U N 4 C>3 . 0 J HjO: C, 52.75; H. 6.23; R 20J 1 
Found: C 52.70; H. 6 JO; R 20.44 



41 



NHCOCKi 

»N— NH— cr 
•2HjO 

CO,H 

^A^^^^/r^inonrtmmngThvnhvrfT^ acid dihvdrate. 

A mixture of methyl 4-aeetyitmioo-S*fdmylbaaBtte (Cassnut P. G4 Drews, H.R. J. ^mt. Chen. Soc 
1971, 100, 7600-7610) (Z2\ g. 0.01 mol), ammogunidiae bicarbonate (1.40 g. 0.0102 mot) end concerned 
bydrodiloricKid (1.68 mL, 0.02 moQ beihwl(50mL)weshestedorefhn fpr4h. The rcacooc mixture was cooled 
«d the whoo predpewe was collected by filtration. The fUrae oa concensadoD and cooling gave more precipitate 
which was again collected by filsasion. Both precipitates were combined and dried to give XI g (69%)of meAyl 4- 
wiytam^3*{[(aminoaunomcihy1^)te hydrochloride as a fluffy white powder, mp 278 

•C. 

Analysis: Calculated for CtfHuNjOj • HCL C. 45.94; H. 5.14; R 2232 

Q46J4; H. 5.11; N, 22.46 



A mature of methyl 4-acerylamkKHM[(aminoratD^ hydrochloride 
(0.54 g. 0X017 mol) and I* sodium hydroxide (5.0 mU 0X05 mol) was stirred at room temperature for 24 h. After 
(Utratkxufemixiufewasw The precipitate was colleeed by fihrabon, 

wished with water, and dried over tohicne under vacuum to give 0.41 g (80%) of the thie compound as a whhe powder, 
mp326»327*C 



Analysis: 



Calculated for C, iHmNjO, * 2 HjO: 
Found: 



C 44.15; H, 5.73; R 23.40 
C 44.20; R 5.48; R 23.16 



W 9600329 



PCT/US96/04421 



62 

Example 42 




Am iw wniofuuiliyl < irnylimmo 1 fnmoniniTnifi (fmnmn F ft — , " 9 J. Am. Omm. Soc I97t, 
100, 7600-7610) (0.442 g, 0.002 mol) and hydroxy lamine hydrochloride (0.174 g, 0.0029 moO m ethyl «eeta« (10 mL) 
was betted at reflux for 16 h. Whist precipitate formed which was removed by filtration and dw fihrate was 
conceuowed to dryness. The residue was reervttalUsed from ethyl eeetate-bexaiK^ give 0.25 g (53%) of methyl 4. 
^^i^w.^yfVJivdTHxvliminotoetfavnben»«te as a pale yellow powder, mp 200-203 *C. 

Analysis: CakulanrifcrCi,H,aNj0 4 : C. 55.93; H. 5.12; N. 11.16 
Found: C 56.01; H. 5.19; N. 11.72 

A assure of methyl 4^cttyltme^H(^roxylmino)methynbea20Ke (142 mg. 0.6 mmol) and IW sodium 
hy*oxide(lj0rfiU1.0*^wusiBT*^ The mixtare wis filmed *rous> sped of eottoo 

a^MUB^MwimdiLhydroehloeieaeid. The precipiate obtained was collected by filtration, washed ws4i water, and 

for 24 h to give 95 mg (71%) of die title compound as a white powder, mp 215-218 



•C(de*>. 



AB-ysh . Calculated for C l0 H l0 N A O^HjO: C 52.98; H, 4.67; N. 12J6 

FoUBd : C 32.92; H. 4.66; N. 1X26 
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Fiampto 43 



NHSOjCH 




%Jf AftiinotmifiofitgtfivntTTiinoVCff meihvliu!fettvn«wftia1hgwTPte tefcL lotvtg with wtiw Q;1 V • 

E*yi 4.[(medtybutfony0mino)bctt2DatB (Lumma, W.C maL J.MU Omm. 1987, JO, 751-763) 00 g, 
0.0082 moD was added portion wise to fuming tunic add (10 mL) at 5*10 *C over 025 h. Tbe mixture was further 
stirred for 0.5 h at 10- ! 5 *C and then poured into cold water (50 mL). The yellow p r ecipitate was separated by fiteaoon 
and washed several macs with cold witer. Tbe cake was recrystaiiixed from ethyi acetate to five 1.7 g (72%) of ethyl 
3 oiuu < [(mcthyisulfocyOamino)bcnipatc as yellow crystals, mp 124 *C. 

Analysis: Calculated for C l0 H u NjO # S: C, 41.66; H. 4 JO; N, 9.72 

Found: 1 41.30; H, 4.15; N, 9J6 

Ethyl 3 nine < [(mcthylsulfonyl)ammo]bcntoatc (1.0 g. 0.0035 mol) wis dissolved in ethanol (40 mL) and 
bydrogenated at 20 psi in the presence of platinum oxide (Aldrich, 0.02 g) for l b. Tbe catalyst was removed by 
(UtranoA through Celita and the filtrate was concentrated to 20 mL. On cooling, a precipitate formed which was 

by fOamta, washed with cold adumol, and dried to give 0.75 g (14%) of ethyl 
[(mediylsulfboyI)emtno]ben2oata as a while powder, mp 15 1 *C 



Analysis: Calculated for C l0 H M NjO 4 S: C 46 JO; H, 5.46; N, 10.14 

Found: C 46J2; K. 5 JO; N, 10.92 

A mbaurc of ethyl 3 -amino 4 [(mcthytsulforfyf)amtno)bc^ (2-51 g. OjOI mol), concentrated hydrochloric 
add (0J4mL, 0.01 motX«ndcyanamide(4^g.0.l rnoO Inethylac^ The 
rnokmmtxtiffewmcookd ami tbe white pr^^ Tbe cake was washed several times with 

cold ethyl acetate and dried under vacuum to give 195 g (15J%) of ethyl H(«m»oiminometrort)aminoH- 
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[(ac6ylfitl£BnyI)uuao]bcnxoate hydrochloride as a whits powder* mp 160-164 9 C 

Analysis: Calculated for C lt H u N 4 0 4 S • HQ • 0 J H,0: C 31.21; H, 5.25; N, 16.20 

Found: C 31.42; K. $J2i N, 16X0 

A mfacwt of ethyl 3-{(iniinoimiMeaed»^^ (1J0 g, 0.0052 mol) 

m l^VtodB8nbydrexidc(15mU0i3223 mo0«utt^it room tempenmrt for4h. Ike mixture wu Munlbed 
wfafa ojuuuuattd hyAochJofic acid to give an off-whac preapiatt. The p i it i p i nt i wit acparaed by j 
with water, and dried to give 1.19 g (81%) of the title compound as an ofT-whitc powder, mp 200 *C. 



Analysis: Calculated for C^N^S - OJ H 2 0: C 31.43; H. 4.66; N. 19.92 

Found: C 31.60; H, 4.64; K 19.90 

Example 44 

NHSOjCH) 

,CH— N— OH 



COJ 



COjH 

urm. H w J u nv iwiitH.vwttttvn t f fnii ill Ml i ii i rini i na minn T TirnTnir 

To l ^j^ ^mtAarfaibcKrfVbaBa&b^ methylene mmafttl (Gauman, P. Ifrewi, H. R. ./. <<«. 
l Soc mi, /(», 7«00-7610) (5j0 g, 0.019 moD « dTchtawnethane (90 mL) was added pyridine (4.51 mL. 0.055 
Bl). fcUthanesulfbnyl chloride (4 J I mL, 0.05S mol) wm men added over a fwe-wmntc period and me reaction 
bated st reflux overnight. Thin-layer chromatography anaryia (SiOj, EJOAchoant 1:1) stowed the 
i of me sBBtasg insstrial along wim dw appearance of a new tower-naming spot (Rf " 0.56) indicsting the 
i was complete. Upc« e*>lir*thai*aca* w«waihrf 
TWorgankk^wata^CI^J.fihercdefldc^ The crude icsidot we* placed on tS»j«mmuiand 

used with 1:1 ElOAcheane. Ftsflioni crmming me desired product were combined and um n mAu yield 5.0 

g (77%) of 2«nwh«esulfonyuunmo)-Hm nimemylene nereapol a> a yellow solid 
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An analytical sample, mp 16S-I6SJ # C wis nsynliad from tthanot 

Analysts: Calculated for C, 3 H| 7 >l04Sj: C 44.94; H, 4.93; N, 4 M 
Found: C 44.91; H, 4.94; N, 4.01 

A sample of 2Kmcth««ttifbayigni»^ trimetfaykac marcapcel (7*46 g. 

pm mol) dissolved to M/Mtouthytfonnamide (4J3 mL) and acetone (39.13 mL) was added over 1 5-mto period 
*»ough a *opptog fennel m a sohnio* of copper (D)©^ 

to acetone (174.0 mL) and heated at reflux. After 2 fa at reflux, thin-layer chromatography analysis (SiOj, 
EtOAchexane 1:1) showed disappearance of the starting material and the appearance of a new slightly higher Rf spot 
which gave a positive result when sprayed with 2,4-DNP. Upon cooling, the reaction was filtered through Celite and 
to cake was washed with lOKethanoi todichtorcmeAane. Water (125 mL)ioddichloromethane (130 mL) were added 
totefitat. The layers were partitioned and the waier Iayermraaed2x lOOmLdkhloromcthane. Tbe combined 
organic layers were washed twice with waser (100 mLXo^(Na2S04Xandfitared. Concermnon of the fitoete gave 
a beige solid which was dried to wjcko to give 4.41 g (79%) of 2Kmethanesulrooylammo>5- 
(mcdmxycarboiryQbenaldehyoje, mp 161*163 *C (cthanol). 

Analysis: Calculated for C t oHi,K0 5 S: C 46.69; H, 4.2S; N, 5.44 
Found: C 46*7; K, 4 J5; N. 5.46 

A mixture of 24nethancsultayLarainoy^ 0-56 g. 0.01 mol) and 

hy^^kamine hydrochloride^ aof) to ethanol (40 mL) was heated at reto The mixture was 

tared hot, and the fihrm^ 7b. residue w« suspended to w«er. The solid was collected 

byflhrationar^recrys^ 

{(methyisulfbnyl)amtooJbenMte as an ofT-white powder, mp 160 *C 

Analysts: Calculated for C t J\ t2 Hfi£: C 44.1 1; H, 4.44; N t 1029 
Fomd: 1 44.07; ri 4.45; N, 10,20 
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Example 45 

NHSOjCHj 

,CH(0H)CHjNH : 



o 



COjH 

yp.f-t— cvj^^^v^v^rm^vkutfnm^mnTh^tf tfifl hvdmt Kill 

To 2-«niao-Hn«tt>mycirt>ooyDbcnaldcfaydt rtncayteae mucap n l (Gasman. P. Drew*, H. R. J. ^m. 
Oam Sac 197S. 100. 7600.7610) (5.0 g. OJ0I9 met) in dtefaJonmcthwe (90mL)ws» added pyridine (4.5 1 mL, 0.055 
met). Mcthxacsulfooyl chloride (4.31 mL. 0.055 mol)wtimen added over a 5-min period and the reaction mixwre 
heaetd at reflux ovcmifbL Thin-layer drauusgnphy analysi* (SiO* EiOAemexane 1:1) abowed the dtappeafinee 
of mt itiffint -"- ** i*"* -' ak *' TP«— "» of a new towtr-namini spot (Rr- 0.56) indkaant the nacaoo wai 
complete. Uptm — '~t ** —d- *»* * MB * d «n«"«g>fr '°* « c « tic feUowtd * '• ' n * 0 '* >nic 
drkd (tlipOJ. ffltPtd. tntt rrr~-— -« Tbeewde residue was placed on a SlOj eohann and elwed wi* 

UFJQAcJamm* Frnokmae^ 

^n^toasuifboyb^ steahylene merapol a* a yellow solid. An analytieaJ 

ample, mp 16H6M # C was reerymltoed ftwn cmanoL 



Atalysis: CaleulaadforC„H,^04S,: C 44.94; H. 4.93; N, 4X3 
Fond: C 44.91; H. 4.94; N, 4.01 

A sampie 0 r2Krae«b»esulfbnyuun«o>Hn>^^ oimemylaie mercaptal (7.66 a, 

0.022 »o0 dteoWed in MAWimeniylfanuaiide (4 JS ml)** mmm (39. 13 mL) w» added over a S-min period 
m^.droppmitondm.^ 

• acetone (174.0 mL). and hexed at reflux. Alter 2 h at reflux, thm-teycr ehfoma-graphy analyw (SiOj. 

■s filtered throuah Celite and 



whk*pveapc^re««wi«^y-wiml4-DNP. Upon eoolma, the i 
mfcefiurme. Th.u^wer.^ooed^^w^Uyere,^:. 100 «L 10mm*-. T»com- 
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organic layers were wished twice with wnr (100 mLX, dried (NajSO^). and filtered. Ceveemnoon of the film gave 
■ bage aolid which was dried wmo to give 4.4g g (79%) of 2^methaneijdfbnylaiamo)-5- 
(memorvcarbonyOberaaldehyde, tnp 161-163 *C (ethaaol). 

Analysis: CaicBbBBdfbrC ie H|,NO,S: C. 46.69; H. 4 01; N. SM 
Found: C 46-67; H.4J3;N. 5.46 

Niaxesctbaae (1.22 g. 0.02 mol) wu added to an ice-cooled nuxnare of 2-( m wh e n wu i f ony Umino>5- 
(m^^^^^yl^haaldehvde GJ7 l 0.01 tool) in etfaanol tad the mature tarred for 10 mm. To this manse was 
p^ w^m. hydroxide (1.23 g. 0.022 mol in 20 mL 90S etfaanol) at 0 *C over a period of 20 mm. The reaction 
r *^w«tothg«nrredatO *C for 0 J h and then n room temperature for 4 h. The mixture was neutralized whh 
2^110 and poured in water (100 mL). The mixnar was extracted wimchkxofc^ filtered. 
mdL U n The residue was paiied through a column of silica gel eruring with chloroferaimethanol (99:1 to 

93:5). -rv^u^TrtpunnKiiiaifiirrimhifirrl mnrmimtrrl rmrr-" ; ~« *— ■^tat^flmne. and dried to 
py.OJg (25%) of methyl 3-{ 1 -</UHydro*yO*iDoe^ «* off-white erynls. 

mp 14S "C 

Analysis: CatotaiedforC,,H M NjO^: C. 41.51; H. 4.43; N. MO 
Found: C, 41.61; H,4.S0;N.t.7S 



Methyl HH^M**"**"* 0- ^^ (200 mg, 0.63 naol) was 
di«»rvedmeihar*l(10,nL)arf 

The catar/s was removed by firtre^ To m. coocearaa. ethyl 

«<5«U0aadh«»ane<10«»L>w«.d^ A what precipinua formed which was 
oo^hyM.raacn.T^ 



Analysis: CtohtedtbrC,,H M NjO J S: C 4542: H.5J9;N, 9.72 

C.45J4;H.5.72;N.9J0 
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X nixurt of methyl 3^-«min©-HJLS)-hyo*w?e^ (50 m*. 0.17 

maol) is IN sodium hydroxide (44 uL. 0.44 mmoO was ssmd tt room temperature for 4 h. The nann wis 
^^i^ w^diliimhvdipehkre A white precipitate accumulated 

which wv collected by fihxaiiou, wished with water, and dried to give 38 mf (81%) of me title compound as • white 
powder. mp27«76 # C. 

Analysis: CateuuaedfbrC l0 K u N2O 5 S-0^H2O: C 4332; H. 5.22; N, 10.08 

Found: C 43.13; R 556; R 9.95 

Cumple 46 




COjH 



^Ammntm^^^vr^mtrni^m^hfwvHCTyp«r tcid hydrochloride (\M 

A Buamt of S^mo-Mitemaxybenw acid (AUrich, 1.67 * 0.01 mol). hydrochloric acid (12N. 0.84 mL 
0i)lmoiX and cymumu^e (0.84 f,0iQ moD m absolute ethanol (20 mL) was heated it reflux tor 2 h. The mixture wxi 
cooiedandiheprccipitatt The cake wes washed se^thneswtt^ 

to give 1.60 f (65%) of m* vie compound as a whta powder, mp 322 # C (dec). 



Analysis: Calculated for CfH(|NjOj -HCl: C 44.00; R 4.95; R 17.10 
Foimd : C,44J0;R4.94;R 16J6 
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^/Ammflfmiff ^^v^iwoV^hvdmTvbenMt^ teid hydrochloride f Itll 

A mixture of3«nacHMiydmybe&ZDie add (Aidrich, 1J3 g. 0.01 mo\\ hydrochloric add (12* 0.S4 mL, 
0.01 mol), and cytnamide (0.S4 g. 0.02 mol) ta absolute cthanol (20 mL) wai sorted at room temperature for 41 h and 
then heated at reflux for 6 h. The mbcnirt was allowed to sand m the refiigemor for 4 weeks during which time a 
brown solid began to form. The solid was collected by fiteanoo and washed several times with oner. The solid was 
ten dried under vacuum to give 0.52 g (14S) of the this compound as a brown powder, mp 254 *C 



Analysis: 



Calculated for CgHjNjOj * Ha C 41.41; R 4 JS; R IS.14 
Found: C 41.66; R 4JI; R It. 12 
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ExampW48 

COjH 



i added ia two 
sMstiRtdovmigBtstbJs 
by (Qnaoc tad washed with cold 



U-J-umuOJ ill. Hirnmir irilfViri-ti "f " ■v^^MiLMHwiti^ 

; (4.H.50flU»ol). T^resuhin* mature wu cooled ttO'Cstulc^^ 

, overt period of 10 oim. reaction nusaire wu allowed to warn »re»nmpersnire 
Tbt racoon bosk wis poured into 130 g ice. TbepreeipimwMeolketed 
r ^ dried in mm to givt 4.43 1 crude product. Tbe product was dissolved 
■ m rrr*-^ ^ ^u^tnasi to half to votutnc end cooted. Th* produet obtuned was coUcaod by fitadon to give 
IS 1 g (30H) of (be tsti* compound as • grayish-whini solid, mp >300 *C (dec). 



An .ty«ii- Cakutsad for (W^Oj: 
Found: 



C, 53.46; H. 3.00; H. 27.70 
C.S3iS;H.3.t7;N, 27.43 
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Example 49 

NH NH 




^ ^.BUJ^m^m/im^v^mmn^Tnif »HH hvrfmcMnririff Utibm with fthOTOl f 10:15:21 . 

A mixture of 33-diaminoc«n2Dk add dibydrochioride semibydntt (Aldrich, 232 %, 0.01 mol) and cyanamide 
(2J2t>0U>6mo0m absolute ethanol (50 mL) was baadsicfiux forth. The mixture was cooled and the prectpimte 
sspvatadbyfilnDon. Tbc cake was washed several bmes wnh ethanol and dried under vacuum to five 2-20 I (73H) 
of the txtfe compound as an off-white powder, mp 210 *C(dec). 



Analysis: 



Calculated for CyH^K^ * 1-5 HQ * 02 EtOH: 
Found: 



C 37 A H. 4.94; N, 21-00 
C37.96;H, 3.06; R 27.75 
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^Ip. ajW| j T| r <j/«wim f »^.i«»»>m«*vntfTiinnbetinitg hYdTMB - 

To ■ eolunon of ethyl 3,3-diiainobeBzoaie (P&bz & Bauer, IJ U 10 mmoO ■ DMF (I «L) waa added 



^^(^In^Jm-oOanobi^*^ 

:ehlorideaWi. U o»ol)w«.add«i. Th.«a«mia«w»^«0-Cfbr30»««dii«« 
.fbrMh. Wu&PS^n^^*^*^*"™* 0 **- -ten***™ 
r (4 x 1 5 mL) «d the orpnic taytr dried (NajSO,). ^ioW«r«mo«dto.w«o»five 
4.95 S ofcwdepioduet. The crude produet w» puri&d by fixh cohaa dnam^OIWW***** 
2J1 g <6W)ofed*l3*»ir^H<^^ 
t u i white uiid. mp 126-121 'C. 



(Staled for CjoHmNA: C, 56.15; R 7.17; N.13J6 
Found: C 56.13; R 751; N, 13.19 

To.io«utooffdiyW3*mi^^^ 
__|di, wMTi^ii— — faroh. Ate6h,»ddino«al»ilbon^ 

^^^r«^^ov«i t ta«roo m ««n,p«»^. The >oh*a « remold * «~ and *. cxc~ 
rtfluon ^ a ad«*m^byeoHl^ Tb.reau*»«oi*r«**.w« 

^ ..a n,±,.A «u4 asttfznnted to half io volume. 
b**o»7.loim| WHaiohidcn. Tl« ck« solution wmiw^ed^ fJ«md««lee«»tTm« 

T^u* which w-ob^oo.^ 

of dw title eoeapoood es • white solid, otp I9S*203 *C. 
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ABMiytur. 



Calcuuaed far CgH^NtOj - HjO: 
Found: 



C. 41.02; H. 4.74; N. 23.93 
C, 41.23; H. 3.06; K 23.75 



Examples! 



COjH 



0.75 K20 



icttJBftiaim 

O^, ^ (5.0 mU 0.057 «oD «. — • - — * <«* > " 

.... ^^hrt^wmiianwliXlhisWBpwmnirtfbrl h. The iolv«ni wm 

... . ^ luimllrr uunmilril m trmhydroftirtn (50 mL) and 
..aov.d under • reduced prenure. The residual whue powder wu tufpenow 

1963.124^ 0.02 crf)^ 
.p^oflOnun. Th.re^onmixun.w.s.a^funhe^^ 

(O^O^D*^^ 
^oft^*~.e^ 

hycr lepemed. waded wt* todtaa WoBtauae aotanoo, dried ew lodium lulphMe. 
^^concen^todryn^ The««^w«p«»*»ro«ih.«^^ 
(l * ts cfatcnL Fn-..*--*- «M — « 0* of 

i u in oiT-wht» solid, mp IS # C 



Afifttysa: 



Crinilr™ 4 for C9H 7 N0 3 : 
Found: 



C5UI;a3J7;R6.70 
C SIjO; H, 341; R «7 



of methyl Mom; 



y ^«n*cn«« (0.4 U * iO mmofc hydnmytaun. hydnrtloride 



(0.209 g. 



3.0 irihoI) in ctfviool (5-0 ml*) was hemtd 8t irfUut for 2 h. 
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ieoltoatdby fite«ion. TtoetJctwiwynllMawe^ 
of methyl HC*-*y«»"»y ,i ^*^ u « ofT-woi* solid, op 144-MS «C. 

Aaaiy ^: C »Jcul«t«df6rC 9 H 9 N J 0 J : C 41 A H. 3.60; N, 12J0 

Found: C. 4122; H. 3.61;*. 1X41 

A mixture of medtyl H{N±y^\^***y^^ ..mm <2Jfc 0JW9 ■el) ■ emanol (150 ml) « 
hydrogen^ m me presence of pl.^ Tie cmlya wii removed by fihreaon 

, (64%) of methyl 3-«u^H<"-t»y«™^^ u « off - whte »P >«°- 142 #C 



^^.^ CUlcuUttdforC^,^: C. 53.67; H. 5.19; N. 14.42 
Found: C35JS;RSJ3;N. 14.00 

A about, of »ethyl y^H^^^^Myt^uu (0.97 f, 0.005 mol). MAW.*-*- 
w»«okd»5'C M«™chk*id. (1.49* 0.0055 n»^^ 

than stroom temperature for II n. To. tnixmre wasdihaed wim emylsee^^ The 
^w-wa^w^w^andttacr^l^dr^^ The mixture was filtered, the fihnte 

, end the residue was passed through • column of lilici eel using ethyl leeteBKhexane (U to 1:1). The 
^wcr, pooled. c«b«4^ 
h^ye.^ °' 7 * ^ ' e - ,e:h ~ ,,e 

A.«^-»p te w-r«y«ua- 

(dec). 

Anaryttc Cdc-u^forC^^O,: C SS.04: H, 6.47; N, I2J4 
FoyBd . C35.4S;H,6iS;N. 12.72 



A manure f 
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l^ reX yl2 & iao)mafaynbcamte (360 a*. 0J3 maol) and trifkuoreaccdc arid (1.5 mL) fa dichJorometnane (15 mL) 

wnnmdtt room tempovure for 24 b. Thtmbamwucmaaaruedwite 

dicnkvomctnanc. 



TbemidutwissBspcndcd miodhun hydrezid0(lAT t 3XniU3i)fflmoOii^Bimdfor6h. The pH of the 
m frttf» w «^i«ttd to ckat to I with dflatt hydrochloric acid. Whitt soBd separated oat, which wo co lkcttd by 
fPffmon mm*** with wi». and dried under vacuum over toluene to five 125 mi (64%) of the title compound as an 
off-wfate solid, mp 24S*253 9 C (dec). 

Analysis: Calculated for C^H^O, * 0.75 HjO: C 45.16; R 4.92; K 23.77 

Found: C, 46.00; H, 4.92; N. 23.72 




HOH3C 

TOT 

NH 

HjO • 0.l[(CHj)^HbO 

CO]H 

Te2-«maie-Mnieiha^c^MayI)b«naldriiydt trimethykn* meretpal (Gassmaa. P. O; Dmws. H. R. J. Am. 
fh - soc im. iOO, 7M0-7610) (3i> g, 0.019 saol) fa dichlctomeihine (90 mL) was added pyridine (4 J I mL 0.055 

•el). Mr*- lf ""r' mL. 0-053 mol) was men added ever a 3-mm period id at leacrion mixture 

aooed atitflm overnight Thin-layer ehramstotnphy analysis (SIO* EtOAchexme 1:1) showed the disappearance 
ofe^sartmgnweriaJato^w^ 

complete. Upon cooling, the reaction was wished thoroughly with 10% acetic acid followed by water. Theorpnic 
taycr w« dried (N^A fihertcVand concentrated The crude tesidue was placed on a Si^ 
1:1 ElOAchexane. Fractions comaning the desired product were ee^inedawlee«eeBB^»yJ«M5At(77%)of 
2K«ethsi«ulfonylareino).Hi««d oimcth > h.M m . t r spnl as a yellow solid. An analytical 
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ample, fflp 161-161 J *C wis reaysmuaed from ethsnoL 

Analysis: Calculated for C l3 H I7 N0 4 S,: C 44.94; H, 4.93; N. 4.03 

Found: C 44.91; K. 4.94; N. 4X1 



A sample of3-(metfa«n«iulfotrylamino)-Hnmfa^^ tiimamyhne uitrcjp m l (7.66 g. 

0.022 mol) dissolved in MMdimemylfbrmamide (4J5 mL) tad acetone 09.13 mL) was added over l 5-min period 
mrough • dropping funnel id a sotusoo of copper (II) oxide (2£9 g, 0426 mol), copper (II) chloride (7.0 g. 0.055 mol) 
m acetone (174.0 mL). and heated at reflux. After 2 b at reflux, mm-toyer chromatography analysis (SiOj. 
fjOAe±axaw 1:1) showed disappearance of m^ 

^^ t ^. tMM ut^t^whMBgmvedwBa2.4.DWP. Upon cooling, me reaction was filtered mrough Celiat and 
tecake was washed wim im emsnol moie^^ 

• the (Una. The teytn wtrt pamaowd and me water layer exmeted 2 x 100 mL diehloiomemane. Toeeombined 
f^Mtf t«yw wm washed rwict with water HOP mL). dried (Na>SOA «"d Steered, Conctam^ofmc (Sons gave 

• beige solid which was dried oi vacuo to give 4.41 g (79%) of2^memsnesulftaylamTOVH^ 
aldehyde, mp 161-163 •C(emanol). 

Analysis: Calculated tor CjoHnNOjS: C 46.69; H, 421; N, 5.44 
Found: C 46.67; H.4J5;N, 5.46 

Methyl 3^nnyM-{(mcthyisHlfonyl)ami»>Ibcnzoatt (345 g. 0.015 mol) was added porooowisc to fuming 
Bkric acid (45 mL) at 5-10 *C over 0.25 a. The mixtm» wm furdw sm^ for |J hat loom tenujeranwendthen 
poured inn com water (200 mL). The yellow precipioBe was collected by fitoaooo and washed several times with cold 
worn. To. cake was rccrystailnd from ethyl aceta^ftexsne to give 2J g (353%) of methyl 3-formyM- 
[(memyba»lfonyl)ejmwV5Him^beaiam as Ught yellow needles, mp ISH60 'C. 

Analysis: Calwlattd forC^oN^S: C 39.74; H.3J3;N. 927 
Found: C 39 J6: H, 3 JO; N, 922 



W 96/30329 



PCT/US96/04421 



77 

Methyl 3^>^(n*eihytsuli«yD«m^ (2.0 1. 0.0066 mol) wis dissolved in enanol (50 

byfih^thrc^Cetoandihe finn« wmconeetBretedrndrv^ The residue was recrynllnd from nsemanol- 
Bhyt. ■■- Imintm give 0J g (44%) of methyl J-emino-S-hyoroxyiiieth^ ■» 
t ligta brown powder, mp 1S0-1SS *C 

AMlytte CrieutaadfarCjoHuNjOsS: C 43.79; H.S.14;N. 10.21 
Foaad: C. 44.03; H. 3.14; R 10.08 

A mnonre of methyl 3-emino.5*ydroxymethyl^m^^ «• °- 002 mol) - 4 " 

hydrochlnrif acid in dioxane (0.6 mU 0.0024 mol), and cymemiae (0.14 g. 0.020 moO m amy! acetsu (20 mL) was 
bmdatwflwfarUh. Ataowa<ok>rede^wa.otpo«tedaimtbo«« 

byfceanabonarftnecakewesBi^ bcown solid 

was rail ' by (Unbon and dried » give 0 SI g (73%) of many! 3Kemmotaimomemy0a^ 

(memyiwlfooyDanunobeozsen hydrochloride. 

The above ester CM g. 0.0014 moD wu stirred with IN aodium hydroxide ao mU 0.003 moD at room 
enpwnwfbrUhandmemixs™ Tht fUtnte wis Bejanlatd wnh concentrated 

hydrochlorie-id. A tint yeitow prectpixiie was obtained which wis mnovtd by fitoenoo and the fihnte wis 
.v^omed te dryness. The midue w« di»olved in methanol huolubte ^ «novrt by fim^on. «nd the Hhreie 
• dryness. The iteidue was ^dissolved mm Tne precipitate which 



ueoltod by flh^-nddnrd under v^ovcr^ 
compound as a fluffy solid, rap 300-307 *C. 



Analysis: 



Calculated for C^uWi* ' HjO • 0.1 KOWWljO: 
Found: 



C, 38.52; H.3J0;N, 16.95 
C 38.66; H, 5.16: K 17.30 
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Example 53 




LQ 



• HCI • HjO • 0 25 CH|OH (0 2 CH,OH) 

COjH 

A mam of nisowtptahilic acid ( Aldrtah, 20 g, 0.095 mol) in mhydnoi aataaol (100 nL) w 
• refin in At presence of eoBeamed sulphune tad 00 bL) for 1 h. T*sor«eM was evapomad and thai 
poo^i iato unmed (odium bicarbonate GOO mL). Toe aqueoui layer wu wuhcd with chloroform and 2A' 
hydrochloric acid added to the aqueous layer to bring the pH dost to 2. Tne mixture wuexsaoad twice wta ethyl 
» ^ — bv» »nr «»hH wMi wear and brae. 7*«ganice»ra«wueoB«anwed after 
drymi over sodium sulphate and the residue wu weryialliaed toe*ylaea«m*eMMtti>re UJg(5SH)of^ 
imiilmiyi irtwnyl 7 nitmtmrmir acid at cream-colored rr y mli , mp 131*132 *C 



Analysis: Calcuiattdfor^NOt: C 414)1; H. 3.13; N.6J2 

Faatt t C. 47.97; H. 3.21; N,«.16 

Amixnn*of4KDBnoxycarbo^ 
» reflux in the presence of two drop, of dimedtyteinami* ^ ^ 

wa.teftanderyacamnlbrOJh. Tbe icrfdue n dissolved in dichkwmtahene 00 mL) e^ 

^ ^^^^^l-OLOJ^morimm^aLy^^v^^i^ Tbemtoewu farther shred 

te ,0 mm »d the white precipitate «« »Uect«d by fihr.no,, The cake was washed with water, dried, and 
^affixed from ethyl aceae-benae to give 2.1 g (55%) of methyl 4^meoyh«mo)earboe y l-3H»»b«™ « 
whim uaadles.mp 155 *C. 

Analysis: CakabsedfbrCtoHioNjOj: C50AR4J3;HH.76 
FooBd: C50J4;H.4J0-.N.11J9 
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A warn methyl 4Hnuataylimiao)eirtony^3 ^ub e ua ^ (3J4 g, 0.0UJ mol) and tin (il) chloride (IS J 
g. 0.01 moD « emanol (SO mL) wu heated at 70 'C far 1 h. Therwoion mbawe wii dfluudwnh wMer(ISOmL) 
^wdiunbkBtecutetohaioawuaddtdtoBttbrmithepK clou to I. The niixturt wu cxaaaed wim ethyl acetate 
tad the orfm^tover washed with water nd brine and dried over sodium alphas. Atefihratioiu tfaesohsioo was 
oooccsmsd ad the residue wet lecrvnllind from ethyl acemte-hexaae to five 2.16 g (64%) of ncnyl 3* 
(mertylami»)e»bc*ryIbeBaoa« is aa aaidtri, mp 167-161 *C. 



Analysis: Calculated for C^ l2 ^h- C. 57.61; H, S.S1;R 13.45 

FouB d: C.57JI;H.5J3;N. 13J0 

A mixture of methyl 3«inc^memylaaiiio)cari^ (0.624 g, 0.003 mol) and IN sodium 

hydroxide (4.5 awl. 0.0045 mol) wu sored at room temperature for 4 h. The mimre wu oeuBalisxd whh 
^ ^^^ ^ hydrochloric acid and men acetic icid was added to bring the pH dose to 3. Tiie precipitate obtained was 
collected by fihrarion. washed with water, and dried under vacuum over acetone for 24 h to grv« 0.4 g (69%) of 3- 
twunc^memylamino)e»bc«ylbenaDic add as a pale yellow powder, mp 215-217 *C. 

Analysis: CUleulatedforCjHjoNjOj: C. 55.67; H. 5.19. R 14.43 

Found: C 55.75; H, 525; R 14.43 

A mhaure of 3-araao^metrryia«ioo)Laibui>»ii runic acid (0.194 g. 0.001 mol). concentrated hydrochloric 
acid (0.0M g. 0.001 mol). and cyaaamide (0JU g. M14 moD » etbvl aeemm (10 mL) w« 
b. A white solid formed which was collected by filtration. Thin-layer ehrrnnatogrsphy showed me pmeae. of the 



aamnxnuueriaL The whh, wuagmnsm^ at 37-31 -Cw«*cy»^^ 



mL). A whita solid was again collected by fihrsnon and washed with ethyl acetate ftwesreervsmllizedfrommeth^ 

^„gi~Oi>3«(IO*tacrop)efihe^ 

aa whte cryss^ irm >300 «C wu collected o» 



Analyiis of first crop: CtleulaiedteC^^Oj-HCI-HjOOJShleOH: 
Found: 



C 4121; H. 140; N.»«.» 
C 41.14; H. 5.42; Rlt-W 
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A^lyrtof-ecBdcnp: CrieutatdfcrC.^a^Oj-HCI-HjO-OJKteOH: C.41J3;H.3J«;N. HM 
Ffflmd . C,4t.4l;H.3.47;N,19.20 
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Utflfay 

The rn w " ,ll * t ofFormuk (I) possess neunrntnirtur inhibitory activity and are therefore useful as antiviral 
endantMnicrobalagenpfcTthe ^ of i n fect io n* . More particularly, fee compounds 

of Formula (I) possess H 1 "*-^ Hp- """-ir^ inhibitory activity tad art effe ct i ve n mhibisors of iafhiensa 
Infmmw 71m neuraminidase inhibitory ectjviry of tht compounds of the prtacst sivenftiuu is demonstrated using 
sandard assays of neuraminidase activity; lor cxsmpk; using me assay described below. 

A fhiarimtffic assay was used to measure fafbem vim neuraminidase activiry. It urilhrr) a substrac* (7«<*- 
ff^y^^k^nife^ylWf AMsgtylii«if»mmie acid), which wtt cleaved by nenrammiriaip to yield a fluorescent nroduct 
which was quantified. The assay mixture contamrd a compound of Formula (I) at various tuueeucrvioos and an amount 
of neuraminidase in me form of whole virus or crystals m an appropriate buffer, at pH 6.5. The reaction was started 
by the addition ofthesubsnw to a f^ uM. After J mm at 37 *C, grycine andNaOR pH 10-2, 

was adc«*» terminate the reaoion. A blank was run using me same substrate but no enzyme. Fluorescence was read 
^1 a fluorescence spectrophotometer (exctamn: 360 nm and emission: 450 nM) and subssate blanks were 
subtracted to the reading*. A compound was considered to be active if it had a percent inhibition value of more man 
stout I OH for the mhftm^ of neuraminidase activiry. The neuraminidase inhibitory activiry of representative 
f^^tmA. of the investioo is shown below m Table I: 
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by in K2*o Earyme Any 



ExupkNo. 


tt Inhibtboo tt 7 aM 


!Cw<nM) 


1 


44 


— 


3 


7S 


S3 


4 


39 


— 


6 


30 




7 


32 
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S6®3JmM 




10 
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16 


34 
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17 


00 


5 


11 


6t 




21 
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4 


23 


22@3.5mM 
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26 
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27 


27 
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31 


31 ' 
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33 


42 




35 




20 


36 


35 




37 


2t 
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39 




0.0025 
1 


40 




42 




3.5 


43 




0.1 


44 




2 


46 


46 




47 


33 




49 




IJ 


SO 




2 


31 




0J 


S2 




2 


S3 
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effect dcaircd. A daily dosage of active ingredient cut bt ecpected to be about 0.001 to 1000 milligram (mg) per 
killignm (kg) of body weight with the prcferied dose being 0.1 to about 30 mg/kg. 

Dosage forms (compositioni suitable for administration) contain fron about 1 mg to about 100 mg of active 
mgrcdictt per unit In then pharmaceutical compositions, tbe active mgredkffiwflJordioariry be pmem man amount 
of about QS-9S% by wmght based on the tool weight of the composition. 

The active ingredient on be administered orally in solid dosage forms, such ai capmlcs, mbftcts, and powders* 
or m liquid dotage forms, such as elixirs, syrups, and s u spensi o ns h caa also be tdmiatered parenteral^, in sank 
liquid dosage forms. Other dosage forms are potentially possible such as administration transdermally, via a patch 
mechanism or ointment. 

Gelatin capsules contain tbe active ingredient and p owdered carriers, such as lactose, starch, cellulose 
derivatives, rn'r""™ stearate, stearic acid, and the like. Similar diluents can be used to make compmsH tablets. 
Both tablets and capsules can be mamifarmrcd as sustained release products to provide for continuous release of 
medication over a period of hours. Compressed tablets caa be sugar-coned or fihn^ostedm mask any unpleasant taste 
end protect the tablet from the atmosphere, or enteric coated for selective disintegrstion in the gastrointestinal tract. 

Liquid dosagt farms for oral admia^^ 

to general wtter, a suflabko0,sa^ 
as propylene glycol or polyethylene glycols are suitable csrhers for parenteral solutions. Solutions for parenteral 
administration preferably contain a water-soluble salt of the active ingredient, suitable stabilizing agents, and, if 
necessary, bufTer suH^rm Amioxidmng agents such as sodium bisulfite, sodium sulfite, or ascorbic acid, cither 
aftooe or rtr fflH—**, are suitable sabiiizmg agents. Also used ve citric acid and its sahs and sodium EDT A. In addition, 
parenteral solutions can contain preservatives, such as bmnlkonium chloride, methyl- or propyl-paraben, and 

Suitable pharmaceutical carriers are described in Rtmutpon's Phamaetuucal Sciences, Mack Publishing 
Company, a standard reference text in this field 

Useful pharmaceutical dosage forms for administration of the compounds of this invention can be illustrated 

as follows: 

ggmdfl 

A large number of unit capsules arc prepared by filling sandard two-piece hard gelatin capsules each with 100 
mg of powdered active ingredient 150 mg of lactose, 50 mg f cellulose, and 6 m% of magnesium stearate. 
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A assure of activt ingredient m a digestible oil such as soybean oil coa o nsetd oil or olive oil is prepared 
and injected by means of a positive displacement pump into gelatin to form soft gelatin capsules containing 1 00 mg of 
tba actrva mgradient. Tbe capsules art washed and Mad. 

A large number oftabto aw prcparad by cop vc ni Mt u I p >o ce d uPB SotfttStbadoa>ykwas lOOmgofaaive 
i- j-Ai—t ft ^ t| i%f eftllftiii^l affirm dimtldg. i mg of maynrtmm ema. 175 mg of mkrocrvmllm* cellulose, 1 1 
mg ofs*Bfcfc,smd9Umg of lactose. Appropriate coesnp may be appW 

Various modifications of the invention in addition to those shown and drtrrihcd herein will be apparent to 
t fr^ m the ft from the fbrefomf descripooft. Such modificanons art also intended to &I1 witfam the scope of 
the appended claims. 

Tbe foregoing disclosure includes all the information deemed essential to enable those skilled in the art to 
practice the claimed invention. Because tbe cited applications may provide farther useful information, these cited 
materials are hereby incorporated by reference in their entirety. 
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CIATMS 

What is claimed is: 

1. A compound of the Formula (I) : 



R4 




(I) 

or pharmaceutically-euitable salts or prodrug forms thereof, 
wherein : 

n is 0*1; 
m is 0-3; 
p is 0-1; 

r* t« selected from the group consisting of -C0,H, -S0,H, 
-SO,H, -FOA, and tetrazolyl; provided that n is 1 when R l is 
other than SG,H; 

R* is selected from the group consisting of H, -OH, and 

-NH,; 

R* is selected independently at each occurrence from the 
group consisting of -OR, -N(R)„ -N„ -HHC (R')NH a , -OJ, -C(R 4 )NH a , 
H, -C(R) (-N>NHC<«NH)NH„ -C(-N) RC (-NH)NH a , NHCN, and CH-NOH; 

R 4 is select d from the group c nsisting f H, -OR, 
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- (CH,)pNHR\ and -C(0)NHR § ; 

R* is selected from the group consisting of H, 
-(CTtRMj.CH^ 1 , -NHC (R*) NH a , -CH-CHCH,R\ and CH-NOH; 

R 4 is selected from the group consisting of «HH, -NOH, -NOl, 
•0, and mS; 

r 7 is selected from the group consisting of -C(«Y)RV 
-S(0 a )R, -C(0)OR\ -CC-YllDDt*, and -CHjCt.YJR 4 ; 

R* is selected from the group consisting of Cx-C, linear or 
branched alkyl substituted with 0-3 halogens on each carbon; 

R is selected from the group consisting of H, C a -C« linear 
or branched alkyl, C x -C, linear or branched alkyl-OH, C^C* linear 
or branched alkyl -NH a ; and 

Y is 0 or S. 

2. A compound according to claim 1, wherein it is provided 
that : 

(1) when R 1 is CO,H, S0,H, or P0,H a , R4 is (CH a )pNHR 7 , 
then R a , R 1 , and R s cannot all be R; and 

(2) the number of substituenta on the aromatic ring cannot 
exceed four. 



3. 



A compound of the Formula (1) : 
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R4 




(I) 

or pharmaceutical^- suitable salts or prodrug forms thereof, 
wherein: 

n is 0-1; 
m is 0*3 ; 
p is 0-1; 

R 1 is selected from the group consisting of -CO^H, -SO,H, 
-SO,H, -P0jH 3 , and tetrazolyl; 

R 3 is selected from the group consisting of H, -OH, and 

-NH a ; 

R* is selected independently at each occurrence from the 
group consisting of -OR, -N(R),, -N,, -NHC (R 4 ) NH, , -CN, -C{R 4 )NH,, 
-C(R) ( »N ) NHC ( »NH ) NH, f -C(-N)RC(-NH)NH a , NHCN, and CH-NOH; 
provided that when R J is -OR, R is selected from the group 
consisting of C x -C 4 branched alfcyl; 

r 4 is selected from the group consisting of H, -OR, 
-(CHjJfNHR 7 , and -C(0)NHR g ; 

R* is selected from the group consisting of H, 
-<CH<R , ),).CH^\ -NHC(R 4 )NHa, -CH-CHCHjR 3 , and CH-NOH; 

R* is selected from the group consisting of -NH, -NOH, -NCN, 
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■0, and -S; 

r* is selected from the group consisting of -C(»Y)R\ 
-S(O t )R. -C(0)0R*, -C(«Y)HHR\ and -CH,C(-Y)R'; 

r« is selected from the group consisting of Cx-C, linear or 
branched alkyl substituted with 0-3 halogens on each carbon; 

r is selected from the group consisting of H, Cj-C 4 linear 
or branched alkyl, linear or branched alkyl -OH, C.-C, linear 

or branched alkyl-NH,; and 

Y is 0 or S. 



4. 



A compound according to claim 3. wherein it is provided 
that: 

(1) when R l i« CO^J. S0,H, or PO,H„ and R 4 is (CH,),SHR\ 
then R». R\ and R* cannot all be H; and 

(2) the number of substituents on the aromatic ring cannot 
exceed four. 



5. A compound of the Formula (I) 



r3(CB£b 




(CH^ 1 



(Z) 

r pharmaceutically-auitable salts r prodrug forms there f . 
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wherein: 

n is 0-1; 
m is 0*3; 
p is 0-1; 

R 1 is selected from the group consisting of -C0,H, -S0,H, 
-S0,H, -POA, and tetrazolyl; 

R* is selected from the group consisting of H, -OH, and 

-SH,; 

R* is selected independently at each occurrence from the 
group consisting of -OR, -N(R) a , -N„ -NHC(R*)NH a , -CN, -CtRMNH,, 
H, -CIR) (-N)NHC (-NHIKK,, -C (»N)RC («NH)NH a , NHCN, and CH-NOH; 

R 4 is selected from the group consisting of B # - (CH,) jNHR 7 , 
-C(0)NHR # , -OH, -OCH,, and -CONHCH,; provided that when p-0 and 
R 7 .C(«0)R\ R* is a c 4 linear or branched alkyl substituted with 
0*3 halogens on each carbon; 

R f is selected from the group consisting of B, 
-(OT<R J ) J.CH^*, -NHC(R')NH,, -CH-CHCH^R 5 , and CH-NOH; 

R* is selected from the group consisting of -NH, -NOH, -NOJ, 
mO t and -S; 

R* is selected from the group consisting of -C(-Y)R*, 
-S(0,)R, -C(0)OR\ -Ct-YJNHR 1 , and -CH,C<-Y>R\• 

R # is selected from the group consisting of C a -C 4 linear or 
branched alkyl substituted with 0-3 halogens on each carbon; 

R is selected from the group consisting of H, C^G* linear 
r branched alkyl, C^-C* linear or branched alkyl -OH, Cj-C, linear 
or branched alkyl -NH,; and 
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Y is 0 or S. 

A compound according to claim 5, wherein it i« provided 



(1) when R l is S0&, or POjH,, «nd 1* i« <OI,)pNHR\ 
then R', R'# and R* cannot all be H; and 

(2) the number of eubstituents on the aromatic ring cannot 
exceed four. 

7. A compound of the Formula (I) : 



that: 




or 



(1) 

pharmaceutical^- suitable salts or prodrug forms thereof, 



wherein: 



n is 0-1; 



m is 0-3; 



p is 0-1; 



R* is selected from the group consisting of -00^, -SO^l, 
-S0.H. -P0.H,, and tetrazolyl, provided that n is 1 when R* is 



ther than S0J&; 



R» is sel cted from the group consisting f H, 
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-HHj ; 

r* is selected independently at each occurrence from the 
group consisting of -OR, -N<R)„ -N„ -NHC(R*)HH,, -CN, -C(R*)NB,, 
H, -C(R) <-N)NHC(-HH)NH a , -C (-N)RC (-NHJNH,, NHOJ, and CH-NOH; 

R 4 is selected from the group consisting of H, -OR, 
- (CH J ) f »HR\ and -C(0)NHR $ ; 

R s is selected from the group consisting of -(OI(R , ) B ) 1 CH } R , / 
-NHC(R*)NH a , -CH«CHCH a R\ CH-NOH, CH a OR, NHCN; provided that when 
R 1 is CHjOR, R is not H; that R 1 in not H; that when R 3 is OR, R 
is not H; and that when R* is N(R) 2 , R is not H; 

R* is selected from the group consisting of -NH, -NOH, -KCN, 
•O, and -S ; 

R Y is selected from the group consisting of -C{-Y)R\ 
-S(O a )R, -ClOOR*, -Ct-YJNHR 1 , and -CHjCf-YJR*; 

R* is selected from the group consisting of C a *C< linear or 
branched alley 1 substituted with 0-3 halogens on each carbon; 

R is selected from the group consisting of H, C x -C« linear 
or branched alkyl, C x -C« linear or branched alkyl-OH, C^C* linear 
or branched aDeyl-NH,; and 

Y is O or S. 

8. A compound according to claim 7, wherein it is provided 
that: 

(1) when R 1 is COjH, S0,H, or P0,H a , and R 4 is (CH a )pHHR\ 
then R\ R>, and R* cann t all be H; and 

(2) the number f substituents on the aromatic ring cannot 
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exceed four. 
9, x compound of the Formula (I) : 




<I) 

or phannaceutically-suitable salts or prodrug forms thereof, 

wherein: 

n is 0-1; 
m is 0-3; 
p is 0-1; 
R» is tetr»2olyl; 

r» i S selected from the group consisting of H. -OH, and 

-HH,; 

R» is selected from the group consisting of -N„ amidine, 
substituted amidines. hydroxyamidine , substituted 
bydroxyamidines, cyanoamidine , substituted cyanoamidines , urea, 
substituted ureas, thiourea, substituted thioureas, 
-C(R) (•N)NHC("NH)NH 1 , -C(»N)RC (-NH)NH,, -HHCN, and -CH-NOH; 

R« is selected from the group consisting of -NHC ("SJR*, and 

-C(Q)HKR > ; 

R* is the same as R'; 

R« is selected from the group consisting f C»-C, linear r 
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branched alkyl substituted with 0-3 halogens on each carbon; 

R is selected from the group consisting of H, C*-C 4 linear 
or branched alkyl, C x -C« linear or branched alky 1 -OH, C*-C< linear 
or branched alkyl-NH,. 

10. A compound according to claim 9, wherein it is provided 
that: 

(1) when R 1 is C0,H, SO^H, or PO,K,, and R 4 is (CH a ) pNHR 7 , 
then R a , R 3 , and R 1 cannot all be H; and 

(2) the number of eubstituents on the aromatic ring cannot 
exceed four. 

11. A compound according to claim 1 or pharmaceutically- 
acceptable salts or prodrugs thereof, wherein: 

R l is -COjH; 
R a is H; 

R* is selected from the group consisting of -H, -OR, 
-NHC(R*)NH,, and CH-NOH; 

R* is selected from the group consisting of H, -OR, 
• (C8 a ) 9 RHR 1 * and -C (O)NHR'; 

R 1 is selected from the group consisting of H, 
-<CH{R , ) 1 ).CH,0R, -CH,0R, -NHC(R*)NHj, -CH-CHCH 2 OR, -NHCN, and 
CH-NOH; 

R« is selected from the group consisting of -HH, -NOH, -NCN, 
•0, and -S; 

R 7 is selected from the group consisting f -C(-Y)R*, 
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-S(O t )R, -C(0)ORV -C(-Y)NHR'. and -OTjC(»Y)R'; 

R* ia aeleecad from the group consisting of Cj-C, linear or 
branched allcyl aubatituted with 0-3 halogens on each carbon; 

m ia 0-2; 

with the following provisos: 

(1) when R l ia CO^I ia (CH,)pNHR', then R a , R\ and R« cannot 
all be H; and 

(2) the number of subatituents on the aromatic ring cannot 
exceed four. 

12. A compound according to claim 3 or pharmaceutically- 
acceptable salts or prodrugs thereof, wherein: 
R* is -C0,H; 
R* is H; 

R» is selected from the group consisting of -H, -OR, 
-NBC(R*)NH,, and CH-NOH; 

R* is selected from the group consisting of H, -OR. 
-(CH,)pHHR\ and -C(0)NHR*; 

r» is selected from the group consisting of H, 
-(CH(R») a ).CH J 0R. -CHjOR, -NHC(R')HH, f -CH-CHCHjOR, -HHCN, and 
CH-HOH; 

R« ia aelected from the group consisting of -NH, -MOH, -NQJ 
•0, and "S; 

r' is selected from the group consisting of -C(»Y)R\ 
-S(0,)R, -C(0)0R\ -C<-Y)NHR\ and -CHjCC-YlR*; 

r« ia ael cted from the group consisting of C»-C, linear r 
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branched alkyl substituted with 0-3 halogens on each carbon; 
m is 0-2; 

with the following provisos: 

(1) when R* is CO^J is (CH a ) f »HR\ then R\ R', and R« cannot 
all be B; and 

(2) the number of substituents on the aromatic ring cannot 
exceed four. . 

13 . A compound according to claim 5 or pharmaeeutically- 
acceptable salts or prodrugs thereof, wherein: 
R» is -C0»H; 
R J is H; 

R* is selected from the group consisting of -B, -OR, 
-HBCtR'JHB,, and CB-NOB; 

r« is selected from the group consisting of H, -OR, 
- (CH 2 ) pNHR 7 , and -C(0)NBR f ; 

R 1 is selected from the group consisting of H, 
-<CH(R , > 1 ).«,OR, -CBjOR, -NBC(R*)NH 2 , -CH-CBCB,OR, -HBCN, and 
CT-NOB; 

R« is selected from the group consisting of -HH, -HOB, 
•0, and -S; 

R* is selected from the group consisting of -C(-Y)R\ 
-S(0 t )R, -C(0)OR\ -C(-Y)KHRV and -CB,C(«Y)R\- 

R« is selected from the group consisting of Cx-C 4 linear or 
branched alJcyl substituted with 0-3 halogens on each carb n; 

m is 0-2; 
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with the following provisos: 

(1) when R l is C0,H is <CH,),NHR\ then R a , R\ and R 1 c a nno t 
all be H; and 

(2) the number of substituents on the aromatic ring c a nno t 
exceed four. 

14. A compound according to claim 7 or pharmaceutically- 
acceptable salts or prodrugs thereof, wherein: 
R* is -CQ»H; 
R« is H; 

R 1 is selected from the group consisting of -H, -OR, 
-NHC(R 4 )NH,, and CH-NOH; 

H* i« selected from the group consisting of H, -OR, 

- (CH a ) F NHR\ and -C(0)NHR*; 

r« i s selected from the group consisting of H, 

- (CHCR 1 ) jJ.CHjOR, -CH,0R, -NHC (R')NH,, -CH«CHCH,0R, -HHCN, and 
CH-NOH ; 

R« is selected from the group consisting of -NH, -KOH, -NCR, 
•0, and -S; 

R' is selected from the group consisting of -C(»Y)R\ 
-S(0,)R, -C(0)0R\ -C(-Y)NHR', and -CB,C(»Y)R'; 

R» is selected from the group consisting of C t -C, linear or 
branched alley 1 substituted with 0-3 halogens on each carbon? 

m is 0-2; 

with the following provis s: 

(1) when R l is C0,H is [Oi i )jBR\ then R», R», and R» cannot 
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all be H; and 

(2) the number of substituents on the aromatic ring cannot 
exceed four. 

IS. A compound according to claim 9 or pharmaceutically- 
acceptable salts or prodrugs thereof, wherein: 
R l is -CO^; 
R 1 is H; 

R 1 is selected from the group consisting of -H, -OR, 
•HKC(R')NH), and CH-NOH; 

R* is selected from the group consisting of H, -OR, 
- (CH,),NHR\ and -C(0)KHR'; 

r« i» selected from the group consisting of H, 
-<CH(R , ),).CH a OR, -CH.OR, -HHC (R*) HH,, -CH-CHCH,OR, -HHCN, and 
CH-NOH; 

R* is selected from the group consisting of -KH, -NOH, -NCN, 
■0, and -S; 

R* is selected from the group consisting of -C(-Y)R*. 
-S(0,)R, -C(0)0R% -C(-Y)HHR«, and -CB,C<-Y)R•; 

R« is selected from the group consisting of C»-C« linear or 
branched alfcyl substituted with 0-3 halogens on each carbon; 

m is 0-2; 

with the following provisos: 

(1) when R 1 is CO.H is (CH,)^ 1 , then R J , R J # «ad R* cannot 
all be H; and 

(2) the number f substituents on the aromatic ring cannot 
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txcnd four. 

16. A compound according to claim 1 or pharmaceutically- 
acceptable salts or prodrugs thereof, wherein: 
R l is -CO^; 
R a is H; 

r> i s selected from the group consisting of -H, -OH, 
-NHC (-NH)NHj, and CH-NOH? 

r« i fl selected from the group consisting of H, -OH, 
-NHCOCH,, -NHSO,CH,, and -C(0)NHCH,; 

r* is selected from the group consisting of H, 
-CH,CH(0H)CH,0H, -CH,OH, -NHC (-NH)HH,, -NHC(-NCN) NH a , -CH-CHCHjOH, 
-NHCN, and CT-NOH; 

m is 0-2; 

with the following provisos: 

(1) when R x is CO,H and R 4 is {GH^pNHR', then R a , R 3 , and R 1 
cannot all be H; and 

(2) the number of substituents on the aromatic ring cannot 
exceed four. 

17. X compound according to claim 3 or pharmaceutical^- 
acceptable salts or prodrugs thereof, wherein: 
R l is -C0,H; 
R 3 is H; 

R* is selected from the group c nsisting f -H, -OH, 
-HHC(-HH)HHa, and CH-NOH; 
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R 4 is selected from the group consisting of H, -OH, 
-KHCOOT,, -NHSO,GH,, and -C{0)NHCH,; 

R 1 is selected from the group consisting of H, 
-CH^OTfOHJCHjOH, -CHjOH, -HHC (*HH)HH 3 , -HHC { -NOf ) HB, , -CH-CHCBjOH, 
-SHOT, and OT-NOH; 

m is 0-2; 

with the following provisos: 

(1) when R 1 is C0,H and R* is <CH a )pNHR\ then R a , R\ and R 1 
cannot all be H; and 

(2) the number of substituents on the aromatic ring cannot 
exceed four. 

IB. A compound according to claim 5 or pharmaceutically- 
acceptable salts or prodrugs thereof, wherein: 
R 1 is -CO^H; 
R a is B; 

R* is selected from the group consisting of -H, -OH, 
-HHC (■HH)HH J , and CH-NOH; 

R 4 is selected from the group consisting of H, -OH, 
-HHCOCB,, -HHS0 3 CH,, and -C(0)HHCH,; 

R» is selected from the group consisting of H, 
-Gt)GH(QH) CBsOH, -CH,0H, -HHC (-HHJHH,, -HHC<-NCN)HH„ -CH-CHCH 2 OH, 
-HHO*, and CH-NOH; 

m is 0-2; 

with the f llowing provis s: 

(1) when R l is CQjH and R 4 is (CH,),!^, then R*, R 3 , and R* 
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cannot all be H; and 
(2) the number of aubatituenta on the aromatic ring c a nno t 
exceed four. 

19. A compound according to claim 7 or pharmaceutically- 
acceptable aalta or prodrugs thereof, wherein: 
R» ia -COjH; 
R* ia H; 

r» ia aelected from the group conaisting of -H, -OH, 
-HHC(-HH)NH,, and CH-NOH; 

r« is aeleeted from the group eonaiating of H, -OH, 
-NHCOCH,, -HHSOjCH,, and -C(0)NHCH,; 

r» i S selected from the group eonaiating of H, 
-C^CHtOHJCHjOH, -CH,OH, -NHC (•NH)HH J , -NHC (-NCN)KH,, -CH-CHCHjOH, 
-NHOJ, and CH-NOH; 

m ia 0-2; 

with the following proviaoa: 

(1) when R l i« CO.H and R* ia <CH,),HHR\ then R». R», «nd R* 
cannot all be H; and 

(2) the number of aubetituenta on the aromatic ring cannot 
exceed four. 

20. A compound according to claim 9 or pharmaceutically- 
acceptable Baits or prodrugs thereof, wherein: 
r* ia -C0,H; 
R 1 ia H; 
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r j is selected from the group consisting of -H, -OH, 
•HHC(»HH)NB), and CH-NOH; 

r 4 is selected from the group consisting of H, -OH, 
-8HG0GB,, -KHSO,CH> , end -CIOIHBO,; 

R* is selected from the group consisting of H, 
-CBjCHfOH) CH,0H, -CT,0H, -HHC (-HH)NHj, -HHC (-NGN)HHa, -CT-CHCHjOH, 
-KHQ7, and CH-HOH; 

m is 0-2; 

with the following provisos: 

(1) when R 1 is CO^H and R 4 is (CH 3 ) y NHR 7 , then R s , R', and R s 
cannot all be B; and 

(2) the number of substituenta on the aromatic ring cannot 
exceed four. 

21. A compound ac c ording to claim 1, wherein said compound is 

selected from the group consisting of: 

Phenyl guani dine ; 

1-Phenylbiguanide ; 

4-Acetylaminobenzoic acid; 

4 -Acetyl ami n* 0 ^™**™**** 1 ff acid; 

4-Acetylaminophenylphosphoric acid; 

4- (Trifluoroacetamido) benzoic acid; 

4-Thioacetamidobenzoic acid; 

4- [ (Methylsulf onyl) amino] benzoic acid; 

? -'frim 4 * 4 ic acid; 

3- [AjniBp(ryiTi rt i" 4wft )"* frh y 1 7* tw<iwf,,|Vl ^ w ^ ic acid; 
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3- Cyannafflinnhenzoic acid; 

3. (2-Amino-2-imino)etbylbenzoic acid; 

4- (Aeetamino)phenylaeetic acid; 

4- (Methylaminocazbonyl) benzoic acid; 
4-Aeetylamino-3-bydroxymethylbenzoie acid; 
ft- <2-N-Acetylamino~5-carbaxyphenyl) erhanol; 
4-Acetylamino-3- (2' , 3' -dihydroxypropyl) benzoic acid; 
4-Acetylamino-3-aminobenzoic acid; 

4 -Acetylamino- 3 - [ ( amino iminome thy 1 ) amino] benzoic acid ; 

3- ( (^^4«<iiMit#t hyi \ ami^el .4* (2-methylpropionylamino) benzoic 
acid; 

4 - Acetylamino- 3 - [ (hydroxylimino) methyl] benzoic acid; 

3- [ (Aminoiminomethyl) amino] -4- [ (methylsulf onyl) a m i n o] benzoic 
acid; 

3- C (R-Eydroxyimino) methyl] -4- [ (methylsulf onyl) amino] benzoic acid; 

3- [ ( ( Amino imino) methyl) amino] -4-methoxybenzoic acid; 

3 - [ (Amino iminome thy 1 ) amino] -4 -hydroxybenzoic acid ; 

3 , 5 -Bis- t (amino iminome thy 1) amino] benzoic acid; 

3-Amino-5-{ [(aminoimino) methyl] amino} benzoic acid; 

3- [ (Amino iminome thyl ) amino] -5- [ (N-hydroxylimino) methyl] benzoic 

acid; and 

3- t (Aainoiminomethyl) amino-5-bydroxymethyl) -4- (methylaulf onyl) ami 
nobenzoic acid. 

22. A method f r the treatment of viral or ther infection*, 
aaid method comprising the step f : 
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administering to a host in need of such treatment a 
pharmaceutically-ef f ective amount of a compound of claim 1. 

23 . A method for the treatment of viral or other infections , 
said method comprising the step of: 

administering to a host in need of such treatment a 
pharmaceutically-ef f ective junount of a compound of claim 3 . 

24. A method for the treatment of viral or other infections, 
said method comprising the step of: 

administering to a host in need of such treatment a 
pharmaceutically-ef f ective amount of a compound of claim 5. 

25. A method for the treatment of viral or other infections, 
said method comprising the step of: 

administering to a host in need of such treatment a 
pharmaceutically-ef f ective amount of a compound of claim 7. 

26 . A method for the treatment of viral or other infections , 
said method comprising the step of: 

administering to a host in need of such treatment a 
pharmaceutically-ef f ective amount of a compound claim 9. 

27. A method according to claim 26, which comprises 
administration to a host in need of such a tr atment a 
pharmaceutically-ef f ective amount f a comp und f formula (I) 
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pharmaceutieally-acceptable salts or prodrugs theraof, selected 

from the group consisting of: 

Phaaylguanidine ; 

1-Phenylbiguanide ; 

4-Acetylaminob«nzoic acid; 

4 -Acetyl ami nohenrenesulf onic acid; 

4-Acetylaminophenylphosphoric acid; 

4- (Trifluoroacetamido) benzoic acid; 

4 -Thioacetami riobenroic acid; 

4- [(Methylsulfonyl) amino] benzoic acid; 
3-Guanidinobenzoic acid; 

3 - (Amino ( cyanoimino ) methyl ] aminobenzoic acid ; 
3 -Cyanoamirobenzoic acid; 

3- (2-Amino-2-imino) ethylbenzoic acid; 

4- (Aeetamino)phenylacetic acid; 

4- (Methylaminocarbonyl) benzoic acid; 
4-AcetylaminoO-hydxwcymethylbenzoie acid; 
8- ( 2 -N-Acetylamino- 5 - carboxyphenyl ) ethanol ; 
4-Acetylamino-3-(2S3'-dibydroxypropyl)ben2oic acid; 
4 -Acetylamino* 3 -aminobenzoic acid; 

4 -Ace tylamino- 3 - [ (aminoiminomethyl) amino] benzoic acid; 

3- [ (Aminoiminomethyl ) amino] -4- (2-metbylpropionylamino) benzoic 
acid; 

4 - Acetylamino- 3 - [ (bydroxylimino ) methyl] benzoic acid; 

3- C (Aminoiminomethyl) amino] -4- [ (methylsulf onyl) amino] benzoic . 
acid; 
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3- [ (N-Hydroxyimino ) methyl] -4- [ (methylsulf onyl) amino] benzoic moid; 

3- [ ( (Aminoimino) methyl) amino] -4-methoxybenzoic acid; 

3 - [ (Aminoiminomethyl ) amino] -4 -hydroxybeazoic acid; 

3 , 5 -Bis -[( aminoiminomethyl ) amino] benzoic acid ; 

3 ->aino- 5- { t (aminoimino) methyl] amino) benzoic acid; 

3- ( (Aminoiminomethyl) amino] -5- [ (N- hydroxy limino) methyl] benzoic 

acid; and 

3- [ (Aminoiminomethyl) amino - 5 - bydroxyme thy 1 ) -4- (methylsulf onyl) ami 
nobenzoic acid. 

28. A pharmaceutical composition comprising a pharmaceutical^- 
•uitable carrier and a therapeutically-ef f ective antiviral amount 
of a compound according to claim 1. 

29. A pharmaceutical composition comprising a pharmaceutically- 
suitable carrier and a therapeutically-ef fective antiviral amount 
of a compound ac c o rd ing to claim 3 . 

30. A pharmaceutical compo sition comprising a pharmaceutically- 
suitable carrier and a therapeutically-eff ective antiviral amount 
of a compound acco r ding to claim 5. 

31. A pharmaceutical composition comprising a pharmaceutically- 
suitable carrier and a therapeutically-ef fective antiviral amount 

f a c ompound according to claim 7. 
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32. A pharmaceutical composition comprising a phannaceutically- 
auitable carrier and a therapeutically-ef fective antiviral amount 
of a compo und according to claim 9. 
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